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Wwom tt-m thm of M&jmwMot &€^w0T^®T-m wmrm 
he^m #11 tli« |>liG.spli©ryM'fei®ia w&-#lia.iiAssia fi»f thm m t^afeoU-sm of 
€!a*»fe#li7-aFa%#:a, a d«&l ©f .tofts lb##®i doa® la 
mt-t«ttp%teg t© isoJLatfc# %.la® «ys%«i- F#sp@ii#i%3.« f#f» 
pli-ory2.at.l-®a la plant#- anlwils.*. tt Im® fe#.«a .sbom tliat 
tl3».a# mmmymmm twmm minion® ii]P® tm.t 
not ia®ntieal.» tfe# s.5iatlt©sls- .^ .I^y tb©«© 
ay«ti».s mom^rnhMt la. l©dliB# «oi.i®i*mt.loa -«aid la w^Tmy 
diff«etion pmt%erm» ©6ai)a.ri'P.«»i @f tb# psf-odtieta 
wifclx til® natniemlly ®©0mi'i*ing p®.lfs«©i^ «.i»i.d#.s «»p«n» « n#w 
spp3e'©a.<ili. to tte« profe3.#« of €»t®Miiiilng. tit# ©.©astltrntloa ©f 
tb# gl^ eog-aa i«d tto# staaf t^li 
#a •relmMag t# th© mf «.feareto,#. 
i3at0.iE*@»t im stmdi@.s tb» gr^-wfck .©l«tsig#s- -of ©©fa# 
aiil th@ ie»e##»t d»vii3.op»®at.if tb.® sp#.©l@a of 
m».lzm hmv® 'l©d to tli« ialt£«tt«m &t tills la tli@ faop.# 
tliat thm invesfeigati'Ott of fc]b« 'pMmph.QWw%m.t%m  ^ ©nzfmm' £wmL 
wmKj maiE© wmj eoatipilimil#- t©w«i^  thM- @.te©lda.tie« of tl». 
ai&-eJimnlsm wberfBtey stareM is sfatli#.8i».®<l tm e©Wi» 
*3* 
OF Lifmaftm • 
la ItSS mm& ©O'-w^p^ars- Cl) laltiat'Od & se.rl®» 
of ®xp®^ri.it#at« Trtileli teas l-M t#- tfa« .f'0«al&'tei©B &t mm 
&m& m&w •feli#r©iig.Wly ©staljllsii#a. .t^T 
mmtm'b&lLtmm pfe©splt0iy'3ta.ti®m«' TUtm. pTmmph&rjl^tmi 
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Tbm dewelopmrnt o£ this MGh&m& 1ms involired feapllllaat j?©seareli 
on the pft-Ffc of txim,@iPotia latestIgAtOFS# . tfe® Imm^jLat© Intermt 
of th© pi*'«s-ent: study- lies In ttiB @iasjm& which eatalys#® tia® 
i'©ir@3'sibl® F^acfclon to®t*e®a glj©og®ii m* atm^oh mmd glmeos 
phospbal^ , eoastitufeing th© first st@p ©f this mecliaiiiaa* 
Xn tlie pi.#% few# j#ai»s seiraml. F®irl®wii o£ th» 
011 m t^abollsia, pliospli.oi*yiatl#ia 
imwm hmrnm ftoi© llt©3?at.ti3?#: Is &d#qtmt©lj &Qvmwm to 
it® plm»#s in tli®s@ pmpm's t>ar Co l^ (3)1*: Coi»i 0of»i 
tel^kaa? C5)# (6)# I'djer (7), Sdtoogji (B)Bowami amS. 
(9) 0 &md VerkMBM (lO), CcmB&xiumntljg omXj a brief 
of W'&tM pai'tiem.lar.l.y relemat to tlm® ppoliieii at 
1«»  ^*ill to® pr#s#iit@€*. 
It sliom tM© «xp®ri»©iifes of nt^ terotis invostl-
gator® tliat tiim, #asy  ^ pbos.ptoorirl«s® is wia&lj disfcribmt«d in 
imtui?e# _ Sim# its original diseoir®.iy ia, tk© extracts of 
misQlm (11), heart.liv® '^, feimia, and j«mst (IS),., it 1ms mow 
tim&a. tmmA i» -©jstwetS' of r t^iaa CIS).' and of a wid® m i^otj 
of pMat tis.stte® (14.,. 1S).». hmMmttov of. tb© pliosplioi'ylas®# 
obtai.n^d f2?oa tli#g« ^ai^ ious soiiroes 1»..s tieoa i^ @©.o:Pdl®<3. in %li@ 
lit©r&tuy# am4 pi'#s®iits « foias^afcion fo.p ftiFth®r stxAlmm of 
th© mxm-ymm' fX'e®. otiaii* @.<mre#s.» 
Thm ©.mteasi^ e #xp.#s'ia©nt.s o.f Co]pi oo-worfers wof® 
smgg0st«d by tli#ir di.aoovery ld®ntifl®ation of a bexos©'-
m.oaopIiospha.t® in mimoe#- mtisel# -©JEtmot (ll).- Wl^ -n tlais 
©irt^ paet wmm inouTmted, in pliosplm.t@ buff#i» witk %d@ l^ie acid 
a ti»ao®f@r of iaor^Bie phosptaat© to eaFtoo&jdimt# «.s obs#3?T«d# 
!Pliis firat |^ .o»plioi*y"lfttiow, prodiaot •. • foim«d prov#d. to "bQ a nmm 
i^ ioli ms iso.la.t®d a« th# ©•a .^atallitt#' ^^ein# salt and 
sliow©d tlio p.i»opert.i#s of gltteo»«»*l«*p&o®piao-rlo aoid.»: ikrtJi#®' 
©xp©i*ii»©at® (10) led to tim oonolt^ -loo tliat tli® ®st®i* was 
c^?*gla©opyratto.s®*3.»piiospiioFi0 acid» Tim to^lmTior Qf the 
produet w&b- Msatleal wifcli that of tii© . eoittpoimd  ^ ob*- ., 
•feminetl ayiitli0ti#al3»f' toy the IntemcfclcJii, a^stobroa^glytc^s®. 
•Mad silirer ptrnmp t^rnm B-iath w©i*®- ©oaven^fesd laiis©!® ©xtifm-et. 
lafc© h^xos-^-S^plissplioi^ .© a ©id axsa tUm. t® tfe# ©-(piilifeiPitoa^- #r' 
mm-trnT |80^  gltaeos«*-6*pto©»plm.t®», fim-et«a 
lii^ ospl»t:-®)» Ma^©st«® loi» sc©«l#imfe-«4 fefa®- fc© feto.© 
BbM#!* @st€»r* Aft#!" fe.b@S:@ p»'liaiiaarj ©xpeafiaaat-a,- Corl al» 
pjroe-#^ #€ 'to tb#- l«ir.©»tigafcioa of QtUmr ©©lare-es g£ I;l4is mis^ sw  ^
sjst#»» flinty pi»0-v#a ttm pTOsea©-# la dlmlyk#id mbbit .aaisel® 
C3.*7).||. In 'idtaljs##. llv@2* ilB}a m.M& la dlalifz#  ^
® t^i»aets •O.I' ratolsit Tx£*-a.in mnwl li@a.rt (12')• •Beak m-efcivifcy w&s 
shown hj kidney ©.xisrmcfcm .Cl3)» or^m M.011 -fco tlie S-^stsF 
was l®s@ ©»pl®te in all fcli@s© @xfcx*«ei^ s than la t&# masel# 
exti*sct. ap©ir«rs* 3^ ©a.st a,ls© yl#M#d. ma bj whi®!! 
gl-ti©.-0s.«»i'»» aad .gteco»®-»6i*«ii3.oS:pimt« use^p^f fowm&A fi*#m gi^ ec^ea 
an4 Inopganle pliosplmt© {.IS}# l^i©r©fo2« it .w,ms .©ontdi^ M tlm.% 
tbe dismptlT© pliosphorylatlen o:f gl-ye©g^ - Is a -wld®!:!-
oeemrriug pTQ&mmmrn 
studios toy C.oM. .and eollato.^ atom iacliad© exp@ri«» 
.a@ats- ©» fcli#'a.0ti-o» oj* auel@oti<a#s ta i&osplio2»ji.atloa of . 
glyeog#a Cl9)„p. tli# us® of tai© mimymm. 
poljsaeelmrf..d#s. C.SO)j,. fia© pix^fifieatloa ©f ^omptosi^ l^as# ( .^>ir 
th.® bp@aM.OTOt of g%'^ ©sem to glueos® {21).a  ^fell® faet«rs affect-
iEtg tb® acfciTity of pliospiiorylas# CBS.), felie Unetiea of' tk® 
glje&gmn fw&m g.l»e&s@»;l-»pk©»pliat@ i^} ^  
and Wi.® pT®pe^mt%€m &>t ©rystmlliB® mmm-mXm ptoos-ifeoi^ las® (B4)» 
E-©#@stly tmm GmTt*-m la%0mt#3?y m of poly-' 
sae-©lMrid# f:r«m g,2xm,mm fef mm-mnm Qt parlfl#€ rnmjmm'® 3fea# te##ja 
p®p®i*tsa "by C&X^wt^k mt 
Wmmm Mil b© €l»em.s«®d Im-detail la 
fcliis %la@al»» 
Im 1040- Haa#@ (14) pmh%i.sim& %h,@ rmmuttM #f M# ifexperl-" 
mmmts m. fell# ptoospboryla.#® .system tn pm. S# • i!»®poi*t®A 
tiistt tli@ ^oaplioryia®# @f p#tts a-ets mptm & wmmh. wMs-r wam^m of 
swbsti*Afc«#. tbsm pfe®#plioi»yla4i® 'tm^m. raasele' m-al ysast,. i6-#^os 
t© »imw a imt&#f» »t3Pi©t -spftelfielty t-mr ws^«gr«^®sl gly©og@n .iaia, 
stftipiaii* "Hi© ••#j»ytt@- pm,m a^ t# mptiii atoest «ay 
«i»p-0S!@d -of •<A-.g.liat@©pymao#® tisit# la positions 1 and 4 
C«s la aa.lt©a#)p. i^ g«« l^©s.® &t ©^-lu ia 
e^olloidal .a.ggf«egatlm. -©f la fl*## fom .'fey. .i^ ©dm#iiag' 
greraps* Mis stm€i««t .e©iaeli^ «-<a tlmt tJi® s€ti©ii ©f 
pli#»p&n©3?ylas® rnpan mtamM m.wA #i®jwlst#4 of an ©nil*-
•wi#.®'att^ ek mt fell# «iii. ©f tii« ©Imtm 3tM.©tia.3«-j>. 
witk tb© lifc-@2?aM« ©f tli» iMilirl4»l glmeci®# «alts in tli# 
tmm of gltteos^- l^-pliospiiafe©-# 
Fi3.-i%la.#]p #f Saii®» fli-) w«r® ;#ai»3?i®d, •©» tlto, 
©.fssym# ®f p©tat#®s. Ia a<l<ai%io» to i®aM.,ag am ®xt.#»slT# Iw 
¥##tl:gatioa of til# i*@v#ir'»ibl® f©:2raatl®s ©f stai»#li &m& th® 
fa-et0s»s a,,ff®.(etl^  tb® ©^qmilfbri-Wte-. of tk# .r©'«i©ti0a.j^ . h.®. sm0©##<l«d 
-i-
la IS'iSlatij® la tmw^® i^iaatltl#s Igr tis©. 
m&tlmi ®f m. pg^-tlally ^o^spteoi»ylas© p-]p©im:pa%loa && 
sta2»#li, 
•1Ph» ,pofe(.;fc# |>lioapli0*»yl&s« pr®|»'r«tlou toy awt-©@ 
meww®^. mm ferns 1« tm %'im. ®f Qr-m&n aiad. St^apf. 
(26).# 'Thmf la ^m^fyiaag feh® d©-
ite®p»la®4. Its im of iai0s|»li®-rylss# •malts, and 
iB'r#stig«t-®d mmm ©f fe# factor# ayff@®tljag ®t.a.r©li twrnrnttmrn 
hj ttoa 
Steidl##- ^mm i'«#®sfely ©a tb« pi»©p©]rtl#® -of 
syatbeti# j^ lys«t^ eto«rlii#«# It is, p3?#tefe3L# tlmt tla®s« obs@i^ it-
tlons will ©o»%:jri'taa%# m. ##ml tewa*  ^ @3m l^%iiig tJat# 
pi- t^w# of'-tla® stajreb MCia®ftal©*. a?i®fly# It &wm to# stat-®«l tlmt 
til# p©ly»%#eia.«i»M«- •8yfttfe#gl»e# y^ tUm #iyByw#s pa?«piir«€l twms. 
Isjmia, iimrfe.,. liver0 mad, y®a©t gl-r®® m. hwowm. ©©1©^ with.ieKiia#\ 
aiat glyeogea ia •mwm'ry' r«s-i^ #t «az i^© 
aK^#l« #xt:r&©t iBO} p.# t^© © t^^ aet C^),: m. thm 
©tli®r «yafcli#sis##. m p©ly»«.#©i»i?i4# wfe.l«li giws a tola© 
e®l®3?- «lt1  ^ lodia# mm& r-©s®«fel®s ststpi^ *. ¥#3?y »l«lla  ^ patt©rmi^  
mwm obt&la ,^ on ^r&y pli@%©gx*aphs ©f matiiml potmt© sta.i^ li aaasl 
@f stai'iHi. s,yiatli@'i!l2.®A "by tto# a@tl#a ©f potat© pto.©3splioi»ylas@. 
Cg9).» X-i*®.y dlffim t^loii patt#Mm- -©f til# • p®ly®a@efcta^M-«. 
symtli©®iz#d "by »as©l6 ]p]fe-©spltoFylas.# mlmo-st i<I-®istl#al wltto 
thos« @f p-otat® starch. CSO)« -O^sip lmv®stigatlosis: regarding 
tb© strmetiar® of tli© syatfaetle p©lys&©eto&ri€#s will fe@ r@-
vl«w«Mi im a 'lat«®3? s^etlosi #f tMis tb#sls..» 
BSAmmmm OF TMB mQBtmB, 
Th.m pympmrn ©jf ^1® ims 
1* •^© €#te®»Kiii# th.m ph.oMph,m*j%mmm ©oat#»t &f mxy maia® at . 
dlll'f@.r®iit .s:t»go« ©f gFWfch* 
•S» mBkX^ maise ^ospb^ l^ms®# 
S-# ^0 @Jbamfs.t«z»l»# tli® ©Jt fti©#p&©r^I,&s.# on 
g Ime© se •l.-p33:#spli«-t® * 
la %tmmm phmm'&& &t %b® feber# 
mg. iaif-0l¥«€ a sfciiAy «f tfa# m«tlio€s of m'®a@wiiig 
actl®ii^^. js*iB0:lf(a3.^1f phmmpimtrn^m "^h.0 
«oiastF«©t.l#R ©f a fell® pi?©pa]m— 




maim# i® th® pft.j'*fel©T2la3P varl#t;y mt m&Xmm whtefe 
e o a t e l n s  - w a : ^  mMmi t -mh .  ' t f e l s  t jpm mt  , s t . s u ? - © k  1 ®  d i f -
tlagtilsli#d 3P'i*a» l>y it# ©olo,!? F®a.eti©a wifeli. 
i-odiii®» aa:J  ^ starch gl^ r## a ##lor|, iihi-®iTO&s 
@tax»#Ja .giir#« a IjM# color* 
Tim- w-m^ Mo# 9  ^i*s#€ Im t&@a# was 
ot>-fcaiii»d As Ife- -m# Imposslfel® 
to ao all »o»ic «lill0.. the eoim ma f»#s']b fell# 
a •'<4«anfe.l%y of ©aek ©ollestion was t&w la:%®r lair®st;£-
gatl©s#» Im lf40 •t-li# ms #©&!#€ la .Jjat;«x l^ gs 
• la 1S41 mmA 194S fcli# cora m.s w p^p-@# te 
©om wmm ^mm p«fc iat© & F#.rpig®»fc@a afe 
.F» -aaS Um^-% '^ tll 
-9* 
mm Asm discussio» 
tl on ©£ phQ8phoI*^g 
Isy©»fclgmtGrs l.a fclals .fi®M imwrn Warn pi»ogr®®a-
©f "by pM&mpU&miB Aa ©xaialim-
tl©ii ©f til© 
BUowm M&w |4L©spfaop®i m&u to# ms«t m.m m 
ffl.©afiiiF© of is. tea-pp-iiitng in tli© syrnt^ ^m Mm inei'mBm im 
Iii0i?gtt»i0-F 'Msafc tli# r«&e:ti« Is tcwaM. 
the wto®s^«« -a iM, in#i»sa:aile-P «toi©w® tliat 
g.lia©0S'#*l,-p!feL0ltplmt#' 1® A tb# 
pFog»«.® ©r tli# i^ «efel«i-is aait« possible hy a#id lij^ dpolysis 
of glme©#.#»;3.--pli©Bp]tet@ #st»r am 
tion of fcht© ' aeid-laM 1# plus iaof'gaai'6.-,p..- Fi»'Q® this 
data th» ftmOTtftt ©f #.st#5^F ©an b© «jileml*t#€ toj -smfetamietlag 
th# mm drntrnsminmO. la ma aliquot* 
It 1®# t>@#a siiGwrn. hy €#i'i i®4 (It) timt th# 
sifflpi® 4#t©»«l»afci!eiii #f Imorgmai^ -f is j:mstifi-®€ ms a pipo- • 
e©dmi»« foi* f«F»ati®n #ip fe3P#.®ik4owa «f glm#®®#*!*' 
^osphat®* In « :S#3?i#« 0£ «xp«»ia«»t# th©s# lia¥#®tig-e.-to-j» 
-10* 
thsfe mlom ©la«gka otet&ln## wimn ^Ittmvmmemm "b-®---
tw«©s lii©rgaaie-.f and f infti iso-Fg«al-e-f wmpm ©ompared 
wltli. ost«3?^P det©:rmtmtl©tts ttffe#r a«M l3^dr«l.y#i«# 
•Stf'wsral |>r©«®da3?#s «pl©y»d tey C.M) %m 
toXlow ttm ip-@ii,e%ifaa* ' ow i.aoi»gm»S,#-.F and 
d®tt«3raftlm.t.l©ns wmr® ®«®id@r®d for tto@ m'iMpX& ip«-
•st.ii3?€fe glyoogsa -'amd 
In all. ©as## ©f dlg#ata- wmr  ^ d#li¥®i»«d 
iatQ m#id »©totioa »a©li ^©lw»# and sti?®ngtli 
as to giv® a flaal • eos©«.isb-.mt£oa -©f f teo 0 ®#at» 
pr©eipitmti@d. pr©:^ iii m#. f£lt®,ap©d aad d«:t#rsti»a- -
•feloms of fi»@©-F *®r®; sad# .€©i.' smlfeatol© ^o3.^®.s. mt Wi® .filtm-t### 
fli@ px'®lim:tiiaF|^ fef^tseat fey t€a^ Vhm 
d®toalii«M0a was a® .ifollowst 
An -of Wm «eid ftltmt# mm hmt^ 
fw f aiattfc®s itfc 'iO©'® €«, la ^mmmm&rn- ot 1 S pwsblei*!® 
a©id* B.sfc@i»-y -f m..» fclseii Jfeoiid fia». pr©e©dur« 
as fclmt .fo®» liaorg«iai#*f • 
flie- asttiM. -©r pliosphioa?-msi d©fe©«ii»-tl©ii aa--^- "bf ws-rker® 
la this. n.©M is a modifleati-oa #f" tli®. F.l.sk# mat • Smfe^r i^s 
©:olorlm#%ari« pTOe©diar@ <S#)» ^Tb.® '(ipigiiml MStb-od ©oasl®.t®d 
®ss-€fiiat.lally &t tb# &t %h.& ©oMf 
•f©»m'®d "Ami. « i^ ®dii©li^ ' «g®a% wpm pli#spii.m©lyM.i« 
a#iA» In aetkiag fcli# •teor'g»»i:® plio.s|]teafc.« wa® 
t:r@at.@d ml%U -mmmsm mmmXwm. a-ol|rM&t@ Im smlfwi-.© a l^d 
.A Tm&xm^ng mgmmt was add®d a-a .^ fctei® hXmm  ^
-2.J-
eolor fe© t&T B. -©f '2h® 
liitoaslty tim ©©lor- -was ©oloFiaeferl-cMitlly.^. mltimr 
fctoottgJi' a. Bi3.bcs»o<| ©#lori«et@r ©s' by « pfaofco®i®®tr3l© instra-
wm&t*' 
Tim e©lori»®fci»l« a#feh,<«i las e#ve3*al (.1) it 
1« s.^ asitlv# sad ^«s is-adapted • %o fcti® ®stis»— 
%l0ii o-f v.#  ^ .s»all «®wats •&€ plaosptoo^s-ir -ojf tsia# 
mt 0»01 sg«j 5.® m mpld Qt aialyslsi .(3) it Is 
ia®xp#a<s.l^ -:® ©f samll aaomts ©f efaemleml® !»©•«• 
•q,ulr®d# 
of tb© oj?lgi»al pi^ '^ ©®4iaj^  of i^sk# and' 
Smfelmrow Im*© -fe#d» proposed to lue^aa® thm &e,Gwm j^ of tli# 
<i®*fe@miim-ti«Q. f#r us# -la biologic®! aaalys##*, 'Thmsm aodt-
fie&tloaa are ®®a©@rii©d pwltmlpmHy wltb. adjusteee-nt •<# 
tb# seidity ©f tti.« tis# elioi.®©' &t m r^dmelmg sgest,. 
and tJbi® ©pt-isfflE tlM f&T- dm^ml0pmm.% ©f tb# Mm# •eolor* 
Ttm laflm^ae.# -©f- tfe® aef i^ty &t -tli# s<»l«tl0a foip 
test was- p«lat-@d ©ut toy Mag C33)» fb® ms# &t feigli aeidity 
hmm- %ltm «dir«ia-tmjg® ®f w^iag a,lloT«a"fel» a awteh, g:^-@at®r wms'i.m.*-' 
t$&n ia tli© aridity witliout aay S3ppr#©ia,l>le varlatim In thm 
mm-ovmt ©f ©olor pr-©du®#d« mo mlZmwrntQ® is 
mmmmMB&j fGir tb®.' pBi.s©a©6 aod«rat#- a®oia»ts of ts'leteil.oi^ "-
aeati© a eld la tti© test #C ae-idlty 
til# d#t-®*«i»Atl-oa w-«mM a»#«-g#ltat®- Wb.m Additl<m &t 
ti'i#lal«srm.-$#tl© a.eid to tim standasd »sd#' np fm eoiapiti»ls«Ma* 
-12-^  
Tim &t liigb aeld ©omeantpatisa lu 
til® ta tb® tl»t; ©sfcer-^* i« ©-ssaiswtoiat la.lJi.1# 
In, stroiag. «©td soMtlm#: Haaes (M) fcb.® mm^mv 
thl© m^Gnrrnm s-igmif 
BotM s-tiljfm'lis aad p#reli2.oyi^  a®M.» imvm iisftl. %y 
lii¥@stlgmt#r»-«. Fiste# Sab'ba.irow: @ l^oy©€ 
swlfiiJ'ie a.eid*. i€ais 
tQwm. teaolitalble smlffiit®is..j|,. Slag tlx® ms#.-eff p®a*»  ^
eWLorie a.©td|f as tiie «.»• iFm j^ 3soliitole» How©wr, 
jfaip tirl©li.lome@%l©. mel# jfiltrafc©® of l»l#Jtogi#«:3. ']raftt#rials 
{where oiedlaaj?!!  ^ na TmwS.vm salta ar-® li@ foiaai. 
mmlfuwtn ae.ia. pr©r®mM«# 
P^-obafely m;©st la feli« ©f rodtm l^ng 
agents trnw" tsli# ti®sfc« . .toang tlioa® iaj^ r©-
s%aaa®«s- e,M.ofld«ii> Ajad 
#l.oa* tto# t-o fe® €©aal*l®r®€ • in tfe®. eho-le®- mt tim 
Framing m.Tm m.m tt^lXowmi <1) spmd^&t thm rmmmttmi,., 
( B )  o f  & W i m T  t Q m m ^  ( 3 }  o f  
( 4 )  s t . « t b . l l l % 3 r  ( ' & ) •  m w r n t M h l l i t j  m f  t l i @  
•m^pmmS.s> ii»*l (t) ©.xp#;n»;« S«,*>l)ar#w p©tiftt#cl ou% 
til# dt#M¥mat.«g.,#s, &t wlag h.ydro t^ii»oa#, w%l<&U wmm ©rigiimlly 
»ttgg®a.t.®€ BF%gs C34|;t. .;®f tto© .sl«wii.#ss ^ tl». 
&m.& th.m •mmhmT' of i©ii,s wM.efc. int@rf®3EN@-» 
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« A § H mmii-p* ^tlt 0 B 
iawatigat0ra .wofkiag with pfe.ospfa©i^ ,la.s#* atm®® ,<1S) tas# 
A 3 , 1 # i i - * s 8 -  a © a i f l ® d  p . r o i s « d i i i » © '  ( m t t h .  t e i i d o l )  t a  M X m  
st«dl©B» 3ja. tbis l&tmrAt&ry modlfieatloa 
1^3} 0 witli sttlfiaFie- &mt& «&€ l-«iBl»<>-#-aap-btfe€>l-«'4-'Sm3.f'o!iie 
«ei#p toag. f©w^ -TUm uppMeatioa &t 
thtm. d©t@i?«iiaati©a to tfe# ©sftisatim #f phmmpU^mm la @n :^pai© 
digests wi%la %tod Uml.p ot 4®l#ria»t@.r Ibas 
towa M^mmxi (W}* 
It -Im-s ©b«©w#<i. %n. i*#ga»d t# tim @li©i0# of aeid 
-mt wm&Melms &g.iai% plays jan •1®--
pagpHb %m fhrn mmws^&ew G@n©3?al 
di«iitgi?e#®#iit is fmmM. Im tli® lits^feuip#: mm to tii# ©ptisml 
ti»# c>f d«"r»3.#pm€i3.fe #f tit# color*: , Ki-  ^ «3jiiia<  ^ ttont 
S miamt'#s wa« %&# opti^ aM, FlsiE» a®d 
F©eoa®B#ad@a  ^mlamfe#®* Slight wrlafcioiis im. %&© |jroe®iia-i»# 
or is turn iastin^#n% tmt- .»«ilags mmmmmt im' ttowsai# 
dl.ff.e2?©ije«« in optimal tiM©» stmdi@» ©m tli© 
mtmk&B.T'&.lzmteimm of tiim %m ttei# 
w©!*© fflad.® aayi. •will b# ipmpowtm  ^ followiias a €#-ta:tl«a 
so.3?ipti«m of tli,® p^©o#A»3?«f« 
.ggoe#atta*#^». itolatioas r«iai3»a for t^ b® 
tion w#y@ - pp#p'mr»d a s follows s 
!• IQf tgiolalomo»tio. mmtArn i^mmm of tM-
©kloE-aooti© a©:iA ms digsol^ #  ^ Sm %0- mad© mp to  ^1 lit©3?' 
im & •'rolim@trio flask* 
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eff im'a Mu .allqjiot.::-
pr®f©r«fel.y-:0»0S»0.S «g* JP) was %akffia fcia® 
©©atapifiagat® mat -mtt ist.0 m &©*»!-« v©li«©trle Jtlaak*. So 
tMs w#?# »3.* of tto# a#!#!©, ammeai-om 
«©Xjtod«1fe® B «1» oiile 
a©ia, aotfi mt#r to V©3.IM#« • th.% i^ma.i.ns, ©.galBst a sfeaad®rd 
w«s-' "fo#fcw®#» 'S© and Sfi M.amt«s aft@r thm 
«dAltl.cm &t %ti# r@ t^tieiiig «g«iit-.#. 
gmatamefelm ot a e»a,^ gig®t®y> Fer -tli# 
final 3?«a€iBg- ©f fc l^i# pli©spJm.t« ©•€»»##»<;»ttm,' a 
irtsmi e©l0fiffi®t«ie' mt %h;« Poto®#-©^ %yp© mmm kind -©f • 
pilotffisy b# ^piojM* klaA 
©f- ifist5rm#at was '©jb-os©!! as to-itiag e®nir®ai@iit to us® 
an«a l®-ss tjaflium©-®# toy tii# '©rroir ff^eiE vlsml fatlgti#.. A® 
so ia.s%xni»«Bib ©f tbl# Itelttd waS'amt,l&l»I:®.|,- a e©lo3Pi®©t@r mmm 
eo»sfc.i?met«d Sm- th® t%. 'tfe® 
If . 
plan giTeja. i€l>* 
-pa.iHfc..# ia "fb® SJi»tr^#at wbt^® mm follows f 
400-ohm pofc@ntloii®t@F 
IS-otos pot@atiora@%»i» 
pushbutton aad to t^on 
4-pr©i^  tube socket 
2OO-H^b0» aplioostat-potsntiometer 
dial wltlhL 3/8-inch shaft, 270  ^ ^alltoratloia  ^
dtVisiOBHi 
2 aiat©li#d W#at-ett plwitipoai# ph©to-®le#ti?ie ©#lla .^. 
typ®' 'M ' 
2 cm. dlit»©fe®F#  ^ tmml S &mm 
llS-.^ -r®lt„, 100-mtt fa t^«flla,m«nfe .WLSdft :2Mmp 
With th<@ iasti»ia»©»t m aad Swtferup pojrtafel®' laiip<--a»d-
seal® tjp« galmii«®t©3? •©•£ s.eiasitivit^ '-A/ia». mms us#d* 
I 
'W\' 
Fig. /. Circuit of 
Pho to e /ec tr/c Color/m e ter 
* w  ^
iScfiralag fllfeecr# - i^s® plM>»istotgt%® C®%®r» 
alaati^ iORs- wmTm. Mrnm- SPS-n Sli«il@ if&w hmmt  ^
«i»a »©* E®i C4 wbleto %i.0&t ii* %li© i^ glom 
•0f §00«6§.0- ii/% fw© lO-WK* £vm9^ glmm mmXlus ctetaia« 
@# twom Mmrnvt^mm Zmmtwrnmrnt Qmapmrny tb# t®«% 
Wm teXXeminsjg wmm f©r «AS.ag m readings-
m-fee-orpti.en ©#11 %im-
was tm pl«#@ (A i» Fig#. I), fli® Aial wm.® ttmn mm% afe 100 
mud t.li« Tm»i.m%m»emm .so tb® gm1rm.mmm®%mF 
Ba@ mwMwtmmm m&m mmxt pwt lat® jpin-e# (B In Fig* 
%} «afl tlij@ €iml «(i|iast;#a mwtil tUm ^mlwrnrnmBrntrnt' mmmm t© 
mgatM., fla« €i«l. f^fbiiag wmm. ©0nv»fFt®d, fey »&«m« ©Jf m 
%lom ©Tjarr# into %li« mwm»wm% «f£ ii»«irs«nt©-F tm SO m1» of 
•fcb® 
' ©£ twmtwwmm^rn Xa »1.1 fcb# 
pte®spli0* i^as tla# mrttaa«w», w«s 
witJi. * st-«.atiti^  wi^ ® up -git #ii# s-»m® fclas. flie ®a-
%M.m l£@« i» %li® m.ri.»Mlity ®f tto,® 
•©•0l03f tmMmmttf mttU J?a®t0rs- of %%mm &wS. t«mp@j?-
mtwtmrn. fto® «©l.wti©a #oiitaiwt€ S si.# of 
s%«isi«i€ EigF^4 ©©Imtloa aaft 0.*  ^ i^ . ©f ia-
®ygaai^ ©-P. 
.A a«3fv© w*.® e.©»s%i»m#t«id fi*« #.ata 1^^  ^ .€HOT,p«i3? l^iig 
.S0liifeio»® tmmrmmmtmQ mmmmtm uf B%mmS.uT<& s©3Lm* 
tl-eii wltb. « &'mX.* mmiplLm ®f tJa® Tiilil,.® 1 sImiws tfc®' 
itittA up&m wMeli tli® ©altferat'ioa ©twrviii^  fig» wmm ©an -
st3?m«%©d« 
 ^ mmrn 1 
• 0t tli® 
ii. Ei2F@4 








Q*Q 0..OOO tl.l 
©.»& 0.02S ao.*r 
1*0 0»050 ¥2»4 
i..# 0,07b 64.1' 
s.»0 0.100 6S.® 
£»5 @1*3 
^•0 0^150 4#..9 
0.175 41.0 
4*0 o»goo 
4,.S 0»£25 •Sl.S 
o»mo SO-.S Q,SfS .^•1 
€•0 0*300 t4*2 
€•# ^ 0,3  ^ Bl»f 
f . O  o.»s&© IS.l 
?•§ 11'^ g 
B*Q 0«-400 1S*4 
S...& 0*48S 1S.8 
9.0 0»4S0 12..^  
10.0 0,500 10 .,1 
i.i»o O.SiO ©•« 
ia,o ©•€00 ?»4 
0,«S-0 ©•1 
rnut gtaaAtqNijlzati<»m tto# 
paWJ.©atl©»» Ir 3le€ %® tl3® m'lMmlmm and 
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mrrmr toy twM€ @tla@i*s wer# 
soaeeri»a@d teesfc mjmt&m t©w sroiali dlf-
Is tUm felu# #®2.©ri a.wa still €#alt msimly witb 
tfa® ©f is%@«iifcy' mm& ©f &£ witli tliwi# 
Wifeto wmgATA %Jh® fl»t- staty .^ «ira?or ©stii»«d 
toy twteM it m® f®i^ d pommthlm «v©ld 
f®matl.©m. Im m@at mmmmm hy tJi« s«m,pl® 
a€t4iti©a #f .steM* la s«T»y«l Instame-es,^  
faow©'r«i»|,. fcwfeid w#r@ . aji«>m of t-fe© 
«.©lyMftt# ir#ag#at« I» siin-b -i^ asiis was t© pf^pstr©  ^
« i©«P-#a»&ttag tola A ®xa©tiy ®s. tb® test, solmti^ m was p.3^pai*®d, 
witli til® %b© w®® 'fhl® 
%ta»Mdl1gr felask was tii#a InferoHiae®# Into- 3.0-«Bt, «li-
serptloR ©ell tn tw&n% &t tii# s®l«%l©a aiijaat-
M#iit &t tto.# tow tMm @t«»aaM* *at S%im  ^
sel'srsd twMd  ^^€ltl.om ©f tto® 
»©lyM«t-® i»#M©val of tit® pw>te®im {Mr*-®#-ipt-tMtt#. 
Th® iawstlgfttlo® #jr tii» fl3.t»y syst^ w® «r«« smi^ esSM ly 
til# m&Tk. Gt 'B&Ovmm aat W««#li C^6)« *Shmy f-@iia€ ttot to^ th» 
|ii©spbortt» fe@s% tilt «0Wit 0f »lis®rp%i@at 1». %l» 'w'l&lmt p»#3?feio'a 
Qt %i» s:fw®©.-t2P«,, b#t*#«a 400 aad 4S0- r«^sia#A <i©asld®3Pably 
ift©x»« #©:as-t;aat timm %m mmy mthmm mgloa of tti# 8p#etFi». 
%^t». mt %km 400' 
«a«l €30 m/A-toy tfe® mc# ©f a©i?aiag ttltmwm Mgtet Skat# Akl©, »©.» 
zm.^  B.*0 wm,$ !©• 0.11  ^ 3*Q wm,$ mm Vm^pXrn »©• 
S®?' y 
4 of wmm iaS..%.i«fc®A Im. mm attempt to 
til# y«#m3.ts' of mmA Wmmmh* Fot ettMl#s a 
ffMv#jp«i6a, a;pt#tP®j^ «t«a#t«r wm& nmmA* A. f©»F tfea 
staaaasf€ plio«|0tet® ffl©lmti©a • «ig» F la SO' ai.#) , wltli i^ ad-
lags tak»ii te®t«rii«a SO aad. tS »liamt#a ii#t#r ailatiiig^  ^ was • p3.ott#d 
#ir«r t.Ji® .^ ©0 t® SOD m^m «if tills t#®t 
s.to©w®a ManlmsB. ti»a»ffi«isst©n at ^0 m/^  aai a. »lalmtm at S60 
«® luaieata# toy ti^ - #ata Im tateJt# Bm • 
i^*«BSHiisalon of tiie Blm» at 
Biff@1*® sat Wair»-I*#agS® 
m/A f  ^ tsra^* i 
. .t »lsa.l©.ii t Y 
•.t  ^
t mi.»stmm [ r 
j.% t:raia«-
t»i.sai©m 
3CS0 £3.0 410  ^ m^s mo .15.1 
sao 440 10 
. 22».l 4S0 41.*t wm 10,1 
mo 19 ..t 4#0 710 ®.,4 
340 vr^B  4?0 f20 9^1 
a§0 s.s 4fS 59.S fm 9,1 
•MO 3»6 4  ^ S7.1 f4Q 9*0 
375 6.1 400 34»S fm S,» 
mo 
€•4 §0© S2.S mo a., 9 
mo 9*7 wo &*3 
400' ^3 0% sto t4»t m& 0.6 
41Q m*f  §75 •• £0,f ftO 9»9 
•4.g0 so«o 6m 1S*0 &0CI 10 .a 
4ES s.s»» %m 
Tim- ©mw# #fet*la«d twmt th«si«- €ata is mU&mm in Fig... 3# 
.KajslMWi tip«»»mia-».lQipi mt 43j^  app®8t»®€ at #©0 At S€0 tfa® 
iiiiAmm tx»«as®issi»m ©f albn^at 4  ^ wa.s raa@to#(4.. 
We €«t«fwlii® wialali fllt«F sjis.tffm w-oiiM glv® tM© mm&t 
im |3 .^spte©rus tte# 
'biLm& « s-©#©iwi w»s pua-ea %w© filter ecaeMiiii-
%l#iis t® fiad tia® i<«gi©ms of' tUm^w mmximmm. «.tesorpti©a 
Syst@« I ©©ssl»t@d €# ao*alag #J.a.»s flltwa Ji#« 
24ft n #€®Maatl#ia |tidg@d t® to®, slailar %© 
«s»€ toy Um^mm im} imy#8tigat©F«* Syst#M XI wm® 
©f »#• Ml {S »».#.),, 0©f (4 «ai t&» 
felw  ^ mii€ W##e3a» tafel® ® com-, 
t-aia® tli# €®t» #fe%Ala@4 i» tMs 
mhlrn a 
fipaissmlssioa Filter 
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W 
300 400 JOO 600 
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m #4 i 
—S6"" 
iB a.,gr##B@ist witli •feb# finillags ©f MeCaa® aat 
(Tkm %@st P In ©0 «!.••••) 
©f tba Bin® S l^nfel^ a wltfe fls®: @f IS»ir®l#p»«at 
f 
5 t^»t 1 1 2 
1 • m mo 5 m/* t tso »/-
•4E«t !§.? 
41.8 16.2 
10 4C*,@ M.S 
f*# 4©»® li.O-
a© T*4 St*S 14.8 
39.6 14.8 
BQ f«3- 39.2 lS.fi 
m • f*..t • 58,4 12#0 
m f.l m»o lg.O 
m *?.0 m^M 11 #4 
. S.0 10..8 
©•S 35.6 10«1 
#0 #.4 S4.9 9.S 
pTQ l^mm crf k&ailXt»g tb# ««t traasadssloti 
#f W tto® Mm® s©l«M#m «iiat. e3aa»g® ©f %i»*»iiiii8sl©a wttii 
to glf# %fa# «imiM» p«F ©f @ri»©r ^aag«.s 
la ##afe#nt m ftmt: *ppi»*r®€ €lf3ri#«l%# m 3ms 
%&• l,as%s»«B#»fe t-fe# amaljs#® 
s&<©«@<i -"wmwy l®w wltli tjlm® filter os«tetiisatl.©»# 
It lilts »Xs# !»•«» £©ia  ^ %bat tfe® »«%•. tr«»«l@«i©ii ©r i.» 
mm rm^&m &f 400-430 tli® s l^a.tl©a i,» afe®mt 
X% Im tb® TUm meiag ligfat ©r 
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^mprnw-tmA ^ Mmmmm IB) mu^» 
tli» cif a .©f pw<tXtmS.mmww 
ai®€-,#l#d m£%mw th&mm wtoln  ^ li# . ••©m'fe f«mii a-ial p©fc«-» 
%#«s» iB'.tli® pF###mt i(Sp#rtwBfint® K«a®-s.» .^ Pi^ lsg® with f«ga2  ^
|j@ tto© ©:f" ]b -^€F®g«m*i©a ©#m#»mi;-i»afcl-©mj> 
©I' • m.iia. ;pr#pftF«t;.l®» mt tim ©migra#' s#3rv@d 
ft# ®. giil€# je©r «t^ iaiAm.Mi^ :iag tl» proceslti^  %& fe® lCol,l©w®d, im 
tfa»- wsaplr* te tM,s woi*k 
»#*»« mm4.m ®» e®:im, la wmiplmm wmjm &n& 
e.0aiii%i0aii|», Iw «tm %&• th.m wmmmt of 
#lj0sjj1fci«py!,«.#« «ai %# mmmmwtmiM th® wM.©li 
tli@ e@tivl%y« FiitlH ©0m «iaii w®3  ^ M«is# -eo3»l®®%#d dui^  
lag tl»© 1-mfe® fall ©f 3,,94© mmS. 1941 wmim *1®## f&T 
Am imm hmmm %li® w©rk ot ©©ri a®£i M«a®a i.a«iS,-
€i«fe#a. tliat %hm phMBpTamwy^mam mimymm Is wltik & :r«--
mm f#3.1©wsf 
sfeft'r^ fet + •^==i,gS.iae#«®-,l,-pto©»plusit@ *• 
Timmm mmsf m&'mmmmA wXfh tli« i»©viis»®.lbll.l'fcy of t'lii® 
ip#m€!t Ion* 1% ttttst Ife# %«ip»e. ia m±m&.^  Umwmvmt'^  tbafe tbl® ir®®#--
tloa 1« s pai»% &t m mymtmn mx  ^ »©% aa F#aetl#m*, 
F«ifr mm AKfc©»^pr@tmti©® ©jf tM# tla@ wltli 
m th# iiiiii3.yitis ©mtMa#€ by 
aaa®s (14) f«m p#» is Jtolfjpiil.-# Riijp«» i^ie« %© 
-89-
mrnhmmm on pag® 2 feMs thesis will to# useful to 
mhmm fela® i*#lafcioa«-M.|> among, thm f»llowlag pplnelpal i»®&eti©as 
whiefet WRj take pla®® wla#a glm®#6#-l-pto.osifea%® tm 
In thm sjst&m- op w1i#« 1% Im femed.bj %fct© t^^««kdown 
©f starefa ph&rnpimw^Z&mt 
- (1) 0li*®©,s®.-»l*pto©splsRt:« is trmmmf&rmmS, p:^0gwmmBl'vmly iw^ 
to 2*®€tt©iog li@xo®.#*#*]^ M©splia%«s*  ^ Whim .r®ftefeloa itself. i.a» 
Tolir#s mo la- pJi©spliitt®:|' tout If «^sK i^%l©ii» ar® , 
smh thmt It ©oatlmw® wlteM&ut wmwmTm&t^p mwrnrntimllj' thm 
«qmilitoipim ef-tli# iJfcoapfeQ l^as® will 
mud a d#©F#ti®# la in^gsui#. will result, mm will to® 
• ®l#a2? fTmi m stmdj of tb® ©©apld t# s@fe«a«« 
(g) Slm@©m®-l-*pto«pfaat® Is lat# ® polj-
s«©@tori##, aM pliosplfe^at# life.@Fat©4» fliis r«(«©«-
tiom will b# hj m mh&r% iia«i«©-fel«a p#.riM if mo poli"-
sme©MaFi€© Is pi»©E»iit Im tfat ©srigiiml. ius feas 
f#iaad 8®yi fiBd Oorl {M3:^  43) aiid 'Igr 
(3) Th@ ffAjMMm&hmmMm it^rw^ mm a 3?«»nlt,®f r®mefcl©a 2) 
•is pr©g3^ssi'r«ly-:^ ^«slf"ii®€ 'hj tlJ®- a.®%l©ii of » l^«s# if pp®s-'-
#atn wlMi fcti® f€>*m«tioa. #f-€«»tf»iRS «f 'Vfa j^rii^  ®o®[pl®3gity, 
(As tMs rsaeti^ a tJb# €«ei*#&s# la @«im©@ati^ ti0a ©f 
.pc»lf®a€©femrld# mmnmmm tte® i»#v#]rsitel» pteo®|>&i»f^ l&8© f@aetii»a to-
©0ntlai^  t-o %ti® .litf%,. llbeysatiBg lttoi»g«aie piiospiiat#*) 
* Xt was f®»«rly tlb®«gfa%. tliat tlii® s'#«cs%i©s -wms irip®v®i»®ibld* 
a©w®v#r|> Sm%l»yl«iit^  C#lowl«.iK,. -ana ©si*! C4a) B©w @Jtewm 
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fltml Xmwml of ftf»# awilatol® f©s» 
tlile rn^yrnrnm 
^ Wrma. fte® 5r#0#<4tii§ siir*#!^ mt tim -Mty tmMm 
plmmm im w pRrt-lallf pli^ apterylas# 
ife 1® ©vld@a%, tfamt til,® m#tb©<i8 €«®ef£lNt€- t&t tJb.# €#t#:imi»a-
ti©» ©f fi*#-* Aiad iKT# %© a.i»t 
»>*pid «mmly#»s wM,@b m.T® iMleatlf# tfa# ©©mr»® wfei«3s tlie 
ppiaslpml. tliB.% a^a gl«eiis#-l-pli©#-
ptoat®,ls ta&lag;, Wtm e.oa©©ati?«tlo» ## or inorgaislis-F 
®to@ws St. all fel«©s wtolefe wsiy %b® f^tiit£©a Im pi*-0sa?N9s®iag (as 
was, pN@iiit#4 om.% la tb.« «#etioa mt. •fii©»plic«r'Taa m 
Ms lia® hmmn ^ &t th# mm&jmmm wMl&U 
©fttftlys® ©C!ttp@t:i,ttg »SE€tl©ms  ^fete® miwrnwrnlh^m- pldajp»fe©Fflas# • 
r®aeti0a eaa fe# iaolat.®#, .ataij# lte»#s <1S) .emt 
#3E.t®a8Jl're ®:a:pr#:rlffi#atii mm ttota. i®o3.«.t'#d mjmtmm wltk 
p®tat® «3cfera#ts* Ms l:ai0liai,«d wmmmmst&'h #» thm mttmrnt 
&t pU maa ©f til® %Jb« 
gime©««-i*Ffe!0«5b«t«j., itM aad 
#,a8fa® «r.ltfe t© tUm ®f tit® i»««j©tl.C3!a» His 
©tesw'T&tlem® «»y i>« «# fellows t 
CD t^o# fl,»l «itmlllferli* «t«t# 1.® d«fp©ndl®afc mp©ii th# 
pS ©f tb® dig®«t* S,» »<ttiillbi»i«« ©trnt#  ^ mmsr :dii»«©tlf 
fey tfc# ,r«ti.® fMs :^ tlo la-
@1?®*©.#® wlt& €®@F««®i»g li|f#rog@a-i@a, 0o^®e#st3rati©m ©"rei* %&©• 
iS S t# At istitial pH #,»t tte® 3r«ti® Is 0,9061. 
at  ^6.#05 It i»««.eto@s O».iS0:| and mt 6,»9 ©©®ws Stt 
«-32* 
0.f#* •la.j€r#g®a-'i€3'a -©oiiG.®iitrafelQa mms mMmnn to- hm 
^a© to tto# «iffeefes - mpoa --fcto# •o£ •ai.mmmulm.ttmk ©f th® 
in-oi*ga»ie s«d ©.sfe#ylfi@A pb-osp&at©#. tfe© €iml«nt ioas, 
al-oii-© -d#t®mlJ3.iia§- feto® ®.%millt)37iiffli#- $b# r«ffeS® 
(HP04)=/ {CeHups.O.POg)^  
r®mmln&€ pmetlcslly -©onat^ Bt st a vmlum. of E.g ©^©r a pH 
F«j3g-@ #f S- fe® 
(E) fisal equilibi*-lijni Is Inaspttadenfe of felie 
ccsae©atfati#iis of -©r •mtmym&m.m H©w©v@i«,, tfa® 
iialttsl. ¥#X0©.H;j of r«aetiom Is in©]p«ft»©a if. a 
©atmlyti# «a.p«st ©f 1« l3#glimiag| tli# 
s.%«F'©to ior g.l.y©.@g#» cap &te©iisia®.8 tfet# Imltlal laclm©»-
tioa ptaas© ©f tti# 3?#a©l;l<m tewaM l«ft» Vow this, piM^po®# 
o.f tli# s%-^ a^©li i» :a©t ppoportioiml 
to tli# ^yQ-s« <i-G(a#©ati?afcloii^  
Wrmt tbls ifwl®* of mmrU -©a p.^ tat© ^o-aphwylas® 
aaa twma. & study of. slsllap . exp®i»i»-at® , CorL <m. Mitsiil 
it *a# ft-rid^at ^«t e#:^ %ala plms-#® -of tla# -©jsiEffilsm* 
tl-oa of til# p]bto#piio-i^ 3.«-S® iu .©©m womM. to©. 
€if f ia tli#., s-ow-##- of -tti.# -emym® led 
t© aa iiif#stlgittl©a of t&® »#tfaods. #£ p®uplfi©atl-©m ftaS. to a 
-study of th.&: .:r@Mt£ir# ©-oi4o#atratS.0a ai^  &©tl.'rlty ©f th.® -com 
pfa-0spli-o» l^as#»- pf^ Xl-aiaayy -®jtp®3ria®iits# aft#r -to® 
ii@tto.ods of *#!*#• oarrlsA out t© ia^©stlg«toi»' 
i^.iii.Mirn 
'&m& 'Maakell ("44) -piil>3.isb.@d. & paper wliieli ©x-
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t'Q- ' eonaiti^ ns £&t oib%mlWilng-mmimvm. 
a t^lirlfey of fcfe# mnmym.'^ t as m®a»-ttr#fl' tte@ toeteaTior ©f tli@ 
mmxywrn la tto# pimm'pimTjlmmm r®aeti#»* 
S£, SSMSSI^ * «xp®rim@ii%s ' wltb pto®spli©rr* 
In®©, «sa® ©f tw© klads of stttostFmt#® tee i»clTJd#<S ia tto.® 
dig®s%io® miss tor©# Star©!! gly©o.g«ia) aRffl-. laergaulc pJaos-
ptoftt® ©ftj to® or- glme©«»-3..-pb©sptaftib© .®«i3r b® fh® 
of ©»« ®xp®rl®®i»t la feMs s©rl«-ii was to ^©^©mlii© wbat 
#o«3^®.@ %%& i»#aotioii w©uM tak© if of th«s# stitj-
was mdA®dm 'Sim ©xpei'imswt tb®3a &«©•«»# an--.. mxttcy-
i»#a'(Stl0a.p AmprnmAmmt mp©ii tk# l«la®e'« of 
wliielt tm tim oi*lglaal @xfcrft©%« 
fli® e©3fii twm& wMeb fell® wmm p^pniii»@d wa® waa^ 
ffimlss coll@ct«4 -IE €ay® aftwsr Foll©witig dli-
a.Bd .©fliafcrlfTasiifetoait with a ,pH ©f atoout f»§. 
w«r# s#fe mp a,t fo.<» t#«per«,tw@» digests ©ea-
%-aliaing mulj thm mmmymm #xt.rmet, a trac® of ia«gE®@lxm csblo-
rld®|,. mrA B.#©©rai&jpy so#ii» piiospbat#w@» pi»#pmj*e€.. to tla® 
tMrd dlg@sfc & «!• of  ^«o3.iitJl® st»p®b soimtl#a ura® add@<l^  
mmking a totiii fdliM® of 1? ml^  6 s.faows th© Festtlts.,^  
Xm%mTPwm%m  ^ la t»iw» ©f ag» F In 1 ml» ©f digest» -
5h® ©f tbat afe tli© ®p4 of «l»o®t 
B4 b.®«i*s all til© €lg««ts sli#w«dl a 3..»ei*@ms# In 
Imrganle-F  ^ 0t a -trsnd 
#qmillttriira. femd fm^t '^m&n 3?«aeb«€» Jkm -appr-osEliiitt# ©iil,©ul»fcioa 
to &h&w the twrnnA of %im. ip#a©tloa. 'Cjould b® toaseil upon a x*atl© 
©jr -t- f a® obtaiiMwa toy using febe-
•v«lia@ for fr®®-F ia tb® «s fr##* + 
F, ftud am ©stl»Rt@€ #imil.iteri'im -vmlwm mm t-to» 
6 
Iffeet of Sufes%^&fc® oa Mmtlwitj 
T±mm s F**'¥irTaX  ^ ©f (tea*) t Pia«.i^ .3. 1 k\: S fl 
0 1*0S 0,€S 
X • 1»X4 Q,7B 
g i*ajL x^m o.#o 
4 0,t9 x*m 
3.»» X^Xf 0»60 
g® 1-S@ XmMQ 0.84 
.iiiia#riitor» '^ Ms laai^ «t@A p#tl© for'tto® 
tbi»#e digests mm® ia tfe® mug# af 0*T to 0«9« atmd:!-
©f fcafel® 0 thiit fclt® att%o#lg#s%i#s® <Pig#8ts 1 and 2) 
®too*#€l fawsr ©bmsg®# 1». tluiB ill€ tfe® 
31 to wM©fe ®%«3reb. fea<l ¥##» «4d#<a« fii© 
"rmtions %fcat w«i*® S.m thm |i]to©®plioinas 
e©»e®-iatr«tloa la «il tb® illg@©%s aioia tfeat ad€lt.t,©a of mtmrt^ h. 
@m\aji@A a® n&ttmm-mhXm »odifl#ati©ia ia ttote' afttajp# of 
elmas«s w#:^ @ tbat waii Im fel®' "'nutcs  ^
dlg@»ti"r.@« Als@st m0mm ew gl«i@:#s@-3l«p&os-
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seii. la -nmm&s&wj' tb® 'trnwrntlonlm  ^ Mi# 
phosplior^ las# s.ysfe«a» la tla®ir «sp©iPtm#mfca tli« naaMillaia 
@3£t3?a©ts •mir^ ^.i.m%jzm4. mm m m^mim ©Jf pwlfinafeioa.# Mj 
€l&XjmXm ia«g&®iG Is r«»0¥#d», Pimlysl® rnXue 
ttiiOLs in »®pai*atl»g tti© maz-yw& 
"by tfais. pr©%«lm Iwt iblfe®. ©xtim.ist 
aiM mn 13® mw oJT* fe® &t this 
Is hmmm&m %t tm living 
thm @xt:3i«-©fc r^ lmti-ir^ ly imetiv®. €^@ri »ni. e®-w©.i*k#i's foiai^  
tfcBftt tJi® fmyilb©!* fe'to®- prnFifieatim pi»@®:.®<ia3r©- wisia. tfe©' 
l#ss.m©tiv# t"li® mmjw^ ao-w@w«rjp, 
a€«i^ H.© aeld w&m a4d@a., too tb#»# lim-etiv® ©xts'aet.s,-
tb.@y b»#Ma© It •mmm.^ tla&'mfmtm, feimfc 
tl4@ •mmmmnttml ad«:^lio a#M wmm toy dialysis-* 0th®r 
wB.®l#0tidl©s w#r« sted.£.©€ •&»€ f«m»El ia feb.® 
0apa..©,£ty a#:t»imfe©rs.# ®xe#5% ia «as# &t a#©a®s:t»®t:ri-
ptosplmlJ# ia pipmpmww€ lb# 
of tblM m'mpomma.f M^wm^wewp- *«# fell# prmm^mm® Qt 
py3?©pto©s-pbatas-#, aa TO,^ »© wkl'©ii is e«.pi.M« 0t #0mT®i»%lsig 
aid#a«».la®trlpb©s^«,t# to aelA« la ©oii:f£iwti©a &t 
^wmmk.0 Coi?!, ®»d ®a©e#®€©d la 
obtaialjjg: wy,®ei« j^^ ospborylAS# tm ef»ysta.lJLl»# f©$m as mm, 
ftd&Eqrll® aelA 
&Lwm9- CM.|^ ' IM) it^ ad 0iP0®a .a»ii Stiiaapf '©a <^3^# otliei'-
h&md,- teploy»# ®,xt#m8lT© malysis fo r^©r tb# 
pMn.% mzyM# ajud c-cmM fluA m© ludleatlm' ©JT iBaatlmttoa 
-41-
tb#.. loss of ad#aijlic: «,cM* feri said -Oorl (0 
p#lafe@d is R©t yet #aoiagfe ®-ri<t#ae®- t© s®t.fcX© 
thm ©jT • adffayli#, a#ld is mo- toomd to 
tM# plmat mmzysm 1%. tm mot r-emQV'ttt pjre©«d«i?#s 
•wiileli s#pa'imt# i.% twm& tbd salmi «i»js,yw# ©r- •mitmtimw' tto® 
pla-nt «aasy»® is th.Xm 
I'he p«>s.slMllfey. tbfc-t di«lyst® ai^ t & faeUer 
faiP'Oi^ tastl: l5-© ftea t^loiiliag •€*£ tfe® .pltospfeoryliise sysfc@m of 
e©m wa® t©#t«d by mmwrnT^ml tm. whi©& %h® aetiipiljy 
Trnm^, tindlalys#d 'wmm ®o«i*r«d nitto ttoat- di&ly»®d 
©xtimets*' f.h# &&ma. ms#d f#3f prmpmimttowm m,m 
©©11#©%## -few® w#®ks a£t@f» p©ll£mati©a:. Mbl^ dig##!; -^ oa-' 
tai»#d 10 m1,» 0-f ©asfffi® ©xtp-aet, 1 al* 0«.S M' 
aiat 4 .«!• mt sta-refc. (p.H 7*B}m f^el«- ,9 sb©Wii tb.# 
ir#®mlt® of ttmsm: dlgestiaas  ^
A .©<«pa'rl#oa ®.f' %hi« a^ i^Tlty o-f' dimlysed C®is©«fe 8) 
wi%li i33^ialyi5#d mnsymm "CMgeat 9} lj»ti.@at©d tlm,t 
dlalysisi fe«d BeaF©«ly ai^ «rf®CEt mpoa tli# m-&%mwttleut±an 
fsftetioa. r-ati© of {mm -eal-
emlat«d by th# spps'©xS.aatlo» pF-oirloij^ ly di&«efib©d) 
was e'<»apaimt:i^«.ly tto# saa® In hQtii dtg«®t»# It wmm. ai»pais^#»fe 
fctafc. fell© -aaTOuat- of laltlal-P la tb# dl.®ly2j:«d m# 
low©:^ timm 'tisat %n %lx&- tmdlalymed «ad tJmfc dl&lyals 
©omM hm MS#d &# a of I'-eBOflag Imorgaai#*? twmB. tli« 
emMjws 
to til# tw®' following -witto y«as-t 
42-
0 
$' ' , MRm F mr of Aiiseat 
. jtim.m) . 1 " ' Big#at 1 s Plgsgf 0 
0 0,72 Q-^ m 
0,S 0.72 














aaa. #xp0yl»@jats ©n adgo.i»ptl-0a '"by &jdroxl4© aat 
olaiflJPl^ a.tlos toallal. ar# <t®s.eri.b®d t@ats i» tiM-eto 
4ialyg#dl a»d[ tmd£alj2@4 #xt.raet® W@F« ua#€» dteta w©ip® 
int#-i»p-r®t@€y tb#i»©f©*e, ia t®i^ - ©f tfe®tr »ignll'l©aii.e® ±n 
i*#latt-©ia to as -well mm in %© tlt« #ff©'et 
of til® j«a»% asd of tli® ftia?t-li#F tb# ©:x:tra.©ts 
upon tfa# aot-l-rlty of pJaosplioipylaa#. 
teste, tim possiMlity tkat <lrl#€ jm&mt Mght #o»taia 
mmm faetcir,,. sm-©fe as amcl®'©tld.#s., t^&h. m&mM. laflw®ae® tke 
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9. 
l>.#ea ©0mi>l.#t©2,y ia tliese €ig©@ts.« 
I'to of fefe# a4€ltioa of ®a iiia-©'fc.lmt®d jm.m% • 
©xfcrmet m,m iii»igiilfi.©a»t-.,,. as thm iprnM^® @mA. tli# dtreetlon of 
th# wm:rm I© all ttir©® tjp#s of digests 
tow a p©Flod. of W homfBp %im fliml sbowd 
a 4»@'3?#as® la f« fe»i^ ©a©.y feom  ^ foiwtloa of 
S 3.ii©os«--l-pla08plm 
of adBorpfcioa im AI>{OH)a and ©togifloateton tgr 
pi«.ifi©«s to till.#' B'mrim imd h^mxi m.d« 
witli ©.xtmots wlilolj- fe«d 3?«©#lv#d a© p^plfleatioa otii©-F timM 
dialysis.# 'by -'.Haa^s ( 'ISJ .aad fey OoFi C^) 
bsd •-tiidlfsatfd la tl»'' vm»- of .smli adsopb®ats 
as Cy -«iid ^olla* AlCOH)^  ms fonad to ads©i?ti tli# 
fcaolia ©lai^ ifl'M tb®-0xt3?a.ot.jf leatrlng tli# 
pMosplioyyla®®. •:!» it* • G©ii0#.qM#mtly ,^. tli<©s« «@^od» w#ir# 
mxmmlMmd f&t -©ffiel^ ej Im piipifyii^  »w j^straota,. 
la.:^  mai«« ©oll©efe@d 11 &Mjm .&ft-«]r' poXltumtlou w®# 
®xt3?a©t©d la tile y®fj^ lgeratop wltb mitmwm Th.m ©xt^ aofe 
m® eeati»ifug#d. off# .faipt of It -ro^dlved ao fi3 t^Ii@F ts>®at-
s#at «iiKi was u.s«d la Plg#at 13« F@«l.Did®2? wms- dlalyis^d 
for 24 feoai»a tm %B %m of distilled «at«r iM tim EofFlgamtoir, 
Of til# dlalysed 0xtraet,|k pa.-Ft mm.m giwii »o fsrtli®.a? t3p#at-» 
ra®at and wm.s. i^ ©d. la I31ga#t 14* Aciotlio'p poi»tiom mit tr#sit#d 
wltfa QmB vo%vmm of ©^41C<3H)^  la «» di^ #ot#d 
toj Cori .jgfe al» C27:)» • .^ht« o.eati'ifuged adso:^ mt# wmm washed 
-4S-
trnXm wltli twLm. wlfeb 0«'5 f«»l«is© &t &m3 M 
MmgBPO ,^ Tim' mlmtlsmm wmr® feh#® mtth i^ M4)^ 04 
0»3 •• «i4 th# pf©.'©ipit«t« e®at-ri.f*ug,@€ Qtt mw  ^ sus-
p®M-«d Im Q-mB^ C1H4};#S4# «-0«pi?isiBs 'Wkm 0x i^»,et la 
Blg©st lB.m ©fcb«:r' of tii® m# fe.walHia «ltii 
t;#- tli®. dl^#.ti-oas Wmnem {1^}^ 9w®mtj 
.gimmm of l:*o3..in was- m€d#!l f0ip iOO. ml* of %&#- ndxtw© 
was attej^ d f<0ip t#®m »iaa%#s, aaa ifelj«a. Is^y 
fii© yellowistoi filtmfe® •fcli® mmMjmm ®x%i?aet- fo  ^
Dlg®afe M« 
w«r-e- s«t up f©r mmmii mt tia# tmm Atttmrmntlj 
p]p#par®d #xt»a@lis» Sa-efa d:ig®®% #oatal3a-©d #®sy»® «sxtame.t, 
iB©lmbi© «• tm©'# ©f mga®.sii» #]fe3.oFid«.^  lasd ptaosptotei 
•|»iff#r {.pH f#r fell# mr® i»©pop%®€ 
'in, ll,., 
Wwem thms» ilafe*. mty/hm th.mt tlier# .wa@ »o-
slgtttflsaat €lf,f#»a®® ©ama-M. tfa® 41ftlysis -of'.feli# 
Msoifptl^ a #a AlCOS)^  l]aer®&s«€ %•&©• •&©%!.vity 
. eoae&B.tsmtlBg. tli© t# .S-<Q» SMtll @x:fe®afe» MmimmX &t 
impw^%t%@M 13W &m. te&'elia n© rmry d»fliiit® 
IIj Is lat®r®sting to mot# tbat t&© pia l^fl®  ^ ejrt;i»aets 
(15 ©ad 16) ©amg«d a d©eld@d incr#aa« Im lao^wal© pb.osp t^® 
at tim moumluuton ©JP tli# t@sts,., #r it t:r®nia towai^ . stmreii 
syattot©sls.» 
Smmr^ e AB. WMM p0i,at®4 MUT, tfe® GF tii® 
O O S O O O  
cacatooica mm mm 
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Wmt "tfa© pipc«e#»» ©f • 
dlaljal,® .fli:<s-e0mpllsit«Ma lltfcl®' tfeat ©ettldl not lb# •fea?'ot:^ l3ite mh^ut 
toy l«d 3.#«® d©t#rl0S'«tl»g #jrf#eib upem 
th# ««!»©«. 
4« ¥e«s% SEOntaiaiMt" ae facto3? wlil^  f«ircii«®€ %tae 
aetlvitj ©f iAospl3t®2^1as# is, mim #:xfemefcs» 
3:* mt witli 
sltoW'^  a fcm4@ii®y tm&Td pmrifi-eatieii'#:r ©oa-
©jp t-fe.# .:r-®smltiag la. a pFoaucst: 
whl-eli favwM  ^ %&.« ©if staimfa • 
Frepayftfet.0» »f gIta.eoa©«-l-pb i^r-i^ to. 
.la pi^ -U.»lisaipy -®a 
of Mtis# as ^•s©.ri,%#d. ia thm fcto# swfc-
sfcmfc© «ip3lo:y#i4 wmm #oluble :stsr«sli.» aadL i*€«-©isl©a 
at to®gliml:iig mmm &£ + ia r^ganle*? foimiiig, 
g3.m«te®#--:l»pli©#pliiit©m H@w#¥@r,. -as n.oi'k pp-^ r@ss«a#. 
fcbmt Ifwa-s »###sa:^ y fe© pbo«pli€3a»j» 
M»«- aetivlty in -yelati#!!. t© fcka- tli« #jn-
tlwss.£s mm%Ms glm©©s#*3l»pii®«plia't© as tJa@ sttfestpat#* 
F® -^ tM# piaFp©s# It was &©©#s»a»y fe® pr@p®yr», tn %matlfet®.» 
SMffletmt. t&w atwdl©®, tim 'G-mti. glueos#-!^  
plio@pJaiafc«» ' •' 
p3*«e#a.w# ©f 00ri# e®3.©iri©fe|> aatdi C.CKP1 .(16> 
wasi ms®  ^ i» ©hi-emleai of felt# starting 
with )3-l;3»B.||S,4,6-p#BfeiA.e#tj%lii©®s#-,# fb# t^ t^owiMQ 
—4.S*' 
Miiomm tM® 




B® g3Lme0s#-l«pfeospliat© ^ i^ Et sXwe#»#-X-pfa#splmli.# 
G&wt •ias:#d a «©fli'©S (46) tmw th» lat:@3P-
<*f-J.-^ r<»ot#l;i',aite#fcyl.gliiii<»s# tae#t©t*ipmttoglm©#©) frism 
%liit T© piE'®pmTm #li« aii#:tofe#(^ ©gime.©s®ii. 
tF©at®€ :150' g* Warn wlt-li g» ©0^©r©ial 
gla,©ial ai(3i®fei© fcramld.® dissolved th® 
% "rigor©!!® slmlfelBg,. ®ad left- it at .rocwa 
t@mp©:ra-tmf»e fcii» B kows» fe®a ifc wis diluted •»!%& #00 ml# 
of €®€l0, wad tb® •#o»Mi3.4  ^ ®©.a,m%i«»n.p i»sfe©d 
1 llt»F or 
©«ifel.»«d"#^mtlo»is ••»«»« dipmwa -©ff m.ad di»i«d-'b»j 
slmklug wittei • Aftw ©.oia©#»t^ .tl©m ttad@-f» 
dlMlBisb.@d t-li© 8©l«tl0m *a# gmdnally 
wifeto p«ti*ekl®iMi Cak«lly Bj, ftp«m %h.m m©«t©--
fcar-emoglme-oa# s#pa]pafc'#d ©tife ia loijg f&@B# w©r© 
filtered fe:r •smetl<m and, dls.®olv®d «« qmiefely ma posslbl© 
ia ?S al# of a l^ ale#lt&l fey wa'imi:^ . eaa a wm%mw'lmth.m 
VpQm iRtpld i§o0li]^  la 1©», tfe© ©.©I®rl0.s« a®®dl#s • •©^» -^stallls-@d 
aiad by sueti0nr tli«se if#r© wiisla.@<t carefully 
witfet p#trol©t3w #tli@:r.», • ^li@y wsr# dried oireap scxia-llm© in a 
vaewua d@«.i'e-©atOF.« Pi.seli«a? -otstaliidd yl#ld#, of *70^ of th® 
feli®<ar®t4-oaI# 'H© ^©p0rt,®d fcbat • pmr© pi»odiaet k©pt for^ 
aoiifcfes, tout ImpOTitles ©amsed exfe^a^i'S'© d®©^positl'©» la a 
f®w days. 
fli© a©@totoyom«!glw©©s© obtmlaed toy Fiaeli©3?»s ppooedtu?® 
aft.©p ©pystalllaatlciii t^ma, Ise-aayl aleokol maually de­
composed wifclitiis. a. f®w day® whrnn put ia a vmQmm daaieeator 
owr aoda-lim#» Uowmwmr.^. a&k&^*m (47) method of keepliag 
feh© ae#tobromoglmG:©-s# li^@finlt©lj fey r©ei»y«tjalliglag fr-om 
aHtoydfoms aiMi storAng t& a vaeiiMm d@sio©ato^ OT®r 
^B'^3 solid KOH ms f©mad »m©-e«.saf*il# 
Coi*l rnlm mmdm glu<eos®-l-pbosptoAt@ from acetotorcaao-
glm-eos® lift following mys 
A mi3cb"iir#- of 3«5 g,» of fr#sMLy pF#imi»#d sll-^r®!* 
phospbat# wltli a solmtioxit of 10 g« of dry a,®#tobi»ci»oglueos# 
In 50' ml» of soditm^dr'l«d b#ai5#Bto ms i?©fItJtx^ed far one liomr 
witfa a. ealei«ffi ©hloFido--feul3®^ attacli«d to tli© eojjd®ias-@i»». 
Tb.© »itlT@.s» salt# w©r« oentrifugod off aad wa.sli#d oneo -wltli 
d3?y bmnzmnm* Thm oo«ibia#d ^mnzmm^ solutions w#i*@ thmn eoa-
•c^ntmtind uBdor • dlalatstood prmmmMTm at about 50® to a tliiojfe 
syrwp. • Wpoa ftju t^Ji.©]  ^ ©vao-uatlm tlMir® w.® foM^d a f<»my 
imss -wliiota. uswally ©ry®^allls#d wlieii left .a klgii 
A fiT# p«r o©iit .soltttioii of tills int«jra®dlat« smbsfcans«^ 
-50-
tr'l-Ct©t:riua.e#t»y.lg3.'ui.©os-@-l)--pfo@sptoL<Jieie aeid# la TOtbaaol 
was wm4.m fe# -0»E K by fcfa# add!felon ot 5 H HC1« 'Sh® aolmfcioa 
was allowed t® aydbP'olys© at 35®* 
liyiar@l.ysls. e '^ l»t#m©41at©- ©ompowna. 1® fela® 
©fltiea.! pai*% ©f tj'li® pTomm&MTmm Qortf, 0©JL©i»l©lc  ^ aasMl e©!*! 
CM) s.t^ g©st®il tbafe dimrimg fell® Ttij&oXfstm fete.® ©ptlaal i^ ta-
fcioa ©f- %'b® solntloa shouM #©#-r®m,s#- %o al3»©»t 4/1© its 
o.i»'iglii,sl valm©« In. piP«pai»a.tlons 1» tfels labomfeojpy 
tht# ©pfclsatl: i»ota.ibl€>» wm& a® m erlteri©!* tor eompletlim 
of the F©it.etic®* CI®lowl©k, In a p©^a©:iial e©«Ea»leatioii t© 
fell# WT'lt®T i4B) 0 stiat#a, fhafc fb© liy<Si*©.iy«ls «S3.imM to® ecaa» 
tir©ll^  mfeliQF lay phospMafea maalyaea#. In. 13.1s It 
was r©aiid lnoi'g.®jals. pfeoapliat® dM not app#ar- laatll 
!i^ r©lysls imd py©©#®d«d foar S t©' XQ U&mm at 2S®, after 
•w-tofcieli tlm# laoi^ tol© pfeospbmt# was foa?m#d at t&®, mt® ©f 4 
t® 6 p«i? ©©at ©f til© t-©ta'l pl3.©®pli©nis per 'C©i.oi»iek 
r#port®d that r©a©ti©a skottM .st©pp®d wh.miL tim la-
©rg-sual© ptosi^ t© l©^®!, had r@a:©ta©d IS t® SO p©r- ©©nt of 
til® total phosi^ t## fills mstbCHd ©f pliosplEat# analysis 
waa fo*»Q  ^ t© h® 'moLmh. mor© satlsfa©t©ry tlmn ©ptleal rotation 
f©r •d©t®railiilng tb,® ©cmrs# of tb© r©a©tl©ii and w&m ms©d in 
lat©r pr©paratloiis of t^ta© syiatb.©tl© ©©mpaoiad la thi# 
Jalioratory# fto.© tlm® regtalr©*! for tli© pr©©#®© mri©d fr©a 
13 t© M &©«r.©« 
' At til© ©©n©l»si©a ©f t^ © teydrolysl© a liot satmrated 
solTitlon ©f ada#d to tla© ^drolyzat© •an^%l tfa® 
2?©ae%loii w&m dis-tinetlf alkalla® t-o pfe®ao!l.plitlijal#in.. It 
wa-s-rotmd tn ttols Imtooimtorj tliat fF#<|u@iit additions- wer® 
n©e@asai»y ia t© fc®«p tli# soluti-oa alfcalim®.* Col©*ii©k 
C-48| s-yigg-@-,st©d 'tiimt til# «.3.&Rliiititj tm t®s%.®d mmd. Ba{OH)g 
iidd@d for- -a p©r-i.M. -of .a.ib©mt mt,m b.&wtm At th© -©ad ©f tliis 
time til© ©olmtiea wms' -e#o.l®d im. tii© - r®fi»is@-pat©r «@v©.ra3. 
iaoars. fto© pr^eipitat# *.-s «@-iitr-iftig«  ^ -o-f f,. d3e«iii®d,-' -aad 
®xtraet@d witli nat^ r tw-© CST' tlar®© ti®@s» B©e.®»s-® ot th# 
yields tii© «tr@.#tl©n. pr#e#ss ia wmity .importaat. -
S@p«:at®d. ©jEtrsmfeioa oir#r ®xt@iid®d p@Fl-^s ' wmm f omd t® ia-
er©aa@- tli« ji®.Ms.» 
fh@ al#©liolie mothmT li-<jaor -a»d 'to® iasolmbl© residu# 
•w#r@- dise-ard@-d* tti© -©.<mbia@d rnqmrnGuu. ©xtraet® w®i»® 
pi^ eipitstt©d with. 1 to volaai«-s of #tbmxioi atid tb® proee-ss-
F®p@at©d «ii-til m p.r®eipitat# almost ©^pl®t-«ly s-olmtel® in 
mt©!? was ©fetftiB..@d» • fbis -pr^wt w«» dri®d .ia « vaewiw, 
d®.:®l©catw« -©©ri (3.-©) reported, tb# forawla mm C,@H3j^ 05^0, 
P©3,Ba.,ailgO|. Wi^ - +- ?S®. 
F€wr m»# in, phiospli©iy.I.a-s#- t«-sts it was t© 
eowdrt tb.® ^ritaa s»lt te m p t^assii*®..^ . s l^tam.^  #r' 
.smlt» Fw tlais pvutpomm C.©ri -aad''C l^owi-elc (48) f^aad it m^st 
eoawai-eat to ms# ElmsmXt-o^*m {49) »taj.od.» Thm tea.riim salt 
ms dis.iiQl-ir@d i» a' a«m.l.l. .aaomnt w&tmT -amd tr#at©d witli 
til# ©aleiilat-®d- ai^ mit ,1  ^ 5te.« feariiaai smlfat® ms 
tli®m ©@atrif^g@d dff* l*ht# r®Mi.ia.i3sg aolutioa wa:S li©at#d 
and .SttbsegmTOtlj treated with ateomt #a# mm& oia#-:baljf feelBia©.® 
Qt Ik&t ©tbarn©!. Pi»©©lpit&tlo-n ©f tla« f^Xpot&Bmlvm salt , 
a# ©rysfcals- t#cSte pia.e# wla.#m tb@ solmtioa iias X®t% w©^2*nigiit 
Is'tb# r®fi*lg©mto]p» S»ll erysfca.!® csoiild ©totalaed at 
mm® 'h-y mifetjiag tto® sid#a th® flas&» Mommwmrg tla© larger 
erystals slew preeipltatloa ©r S:@®diag»' Addition 
of @xe®ss alccfe^ l^ i*©am3.t@d la tlia fo^atioit of th® wmrj fin® 
erystaXs* 
ia.®ssi3.ias <4t) 3?#p«rfc®d timt s#'v@.raj. ^©©ryistalligatioiis. 
ga-r© a v#ry par# pr^m©t e.oataiaiug tw© m®2.aeiil®s ©f -water 
•®f #ry®talll»atioii« It wis f^mud ttoat tills a^tlhod of eoa-
'r«i?tiiig- %& tfe# .pota#sl«a salt -m© aa ®ff@©tl'^ » of 
purlf ylng • t&© barlaa sralt, ^@n .i?®«.ry®taXlizati©a as tli© 
tmrltiitt salt waa mn®«tisf%©toi .^ 
Thm strmettir® of tto# est@r was aastami^  by €©i?i (16) to 
b® tlmt 0f <A.-glmeQpyma®s«»i-»piio»p^rl©: acid* W©lfi?©m and 
©o»w©i^ ©ra {50,p-51| - pr®v®d tlii# striietw# toy a stady of thm 
©h«l0al Ij^ etoavloy ©f tfa® dlp©tassl-aa salt* 
• Bxperlm'mtal imrte* B«©am®© of tli# iroportam# ©f t-ht® 
pi»©pasmti0a of gli3ie©s®-i~pli©sptiat# fw stttos©.<fa®iit- @xp®ri-» 
nental work ®n, pfaosptorylas®# tfe# preeadura «s at^ aaiad la 
detail* 4 typical preparatien will b« daaerlbad* 
For tbls matis: tli© JB*-'pa:iitaa©#tylgltie©a© was obtaiaad 
frcTO thT®& dlff«r®iit s€Mi:rcifs« Smm- ms tk# pr©tm©t of 
stiid@at s:yntta©s#s la orgasl© eli@ffllstry. A la*^@ qmantlty 
(600 g»} mtm Ijoiaght fraa .^stiaa» l^ ak,. aad 2 kll^ ^^rams were 
pmrelaasM fr©a tti© Cora Pr©du©t» Bafimlng -G^^mpa^* 
So wm» In tb® ae t^o-
brOTtoglme-os# fey fell® m©tl-o» of' iay^obroiaic a-eid in 
ae»fe.le a©lcl)' tm thm p®ataa©©tmfc.#« for pr©:pamtjioa of 
feh# intermedia t© ps^a-etir, SG g» a00to^r0iiiog-..lm©os® was liis-
sol^ ed in 00 sJ.«. .sodi«i»--dri#d 1>o»s#a»« Aft«r .r«fl"iixiag, and 
ramo-^mX ©f tfe® silver s.alts l?y e#atirt.fioigatlCHa|f fh® soltitloa 
of thm iiitei^ dliat# '^Odtt-et la fe#a .^#a« was eomfr:®Btrat€NEi as 
tmmU mm poaslM.® % #m©mtloi3. witli a wat^ r^-pmp* Ivaemation 
eontiiiii®  ^ 'wltb m p^p 'tiatli pirodiaet when left 
In a va0-w«« d©®l«©©ato  ^ .©©apl#t#2.y friabl® {thout^  
not erystalllw©')^  ^
"flalrty mm& f oiajp t^^ ntlss: gsmm®, of tli» liit@r^<aiat» pi»©dm©t 
(obtalmed from, mmw&r&X py®paFat£eai-s of tlb» imt«m@«liat® 
p-i»oci«.ot) was 'iiydjpolysed at 2§»-5® 0» .la mX« of metlmaol 
toy %hm adiiltlm of .SS*1 ml*- of B • Is aeeoi^ m® witii 
Colowiok's smggestlaa, tli# px^wmmm of liydr-olysis wb^@ 
followed "by t©#t0 for iaof^ganle- '^Fji tisiag • mllqiaots of 
thm liydroly i^s solutloa* Sable 12 sl:io»s t^&© p® i^gr©®a of 
til® liydr-olyais» 
Si® liydrolysl# was ba,.lt@d at tl® #ad, of 16 It 
TO.S #a3^ulat®d tliat in ^•4 g* C»©.1.« wt* 1^81 of th© latere 
m©diat# pi^ da.et,ji ttoor® abouM to# 0«S## g» total F la tJb® 
ila a p3?i¥at@ oQ»®mi.©atioa Colowick (48) atatad tJaat 
thalie pi?odwet -wag frial^ l©^  ^ although ho thoiight tlsat Wtm 
soMpomd mi#at 1»® used im the subsequent step as a thiok 
ayrup .if it wa not obtaimfela la th# otha.r f@m». la this 
iMMmmttovj aatiafaetory iraamlts im'^ m feaaa olataia^ad  ^using 
th® syrup tmm of the iatsrm i^ato i^ eodme t^* 
-.S4-
T&mm It 
Hjdr©lysi® of ttm 3:nt©ra@diafc© Frodnet 





. ®00 ml. ©f tla® ffllxtaijp#* Ae©@i*4.f«ig fe© 0#l.owl<slc, fefe# 
toydrelys'ls stoomM fe# mm mat-ll l©-20  ^ of t;la@ 1|©fcml F,. or 
0»1SO-O.,1?3 g.*, ba# b@@a split @ff. , a 2»»1. 
sampl© should show to 0..4 ms» ©f 
Hot "b&Ttlma. «®lmtlo»a was added t© 
th@. mlxfcuF© TJEiatll a disttacfely aBcaliu® t®&t was giv©ja wlfch 
ph©i.©l|^ tlml@iii» th® alk&lialty was eh@<ik@d dui*ii3g th# 
pericjd of caa® hour# aiad fr®qm®mt addltioas ©f feart^  
hydr©3cld#. w#r« "mad# to mlatwiin th#. ppopelp pK« 
4ft@.i» s®:v©3?al h©«rs lat tli® r®f>ig#i»atoi», the 
pr®©ipltat® ims wmLOwmd toy e®atrifi^ a.tt®m. ' It was extracted 
with water twl©# a period of g to S days*- fha ml. 
©f aqueous @xtra©t was th@ra. repreeipltated with 10  ^Ml. of 
95  ^ •©thanol and allowi^ . to stand Im th® refrigaratoi* for 
3.B®oam«.® of the high solnhlllty of th© hmrlmst salt la 
wat©!*-, it was dasirabl® to k«p th@ solntioa «». eone©ii.ti»at®d 
as possihl#. For this i*»ason th® .feariiam hydapoxld® preeipi-
tat lug. aolmtloB »aa smtiiratad at a high tomp®ratmr«« 
©x-ftmefciom, mxiA i*«pr®elpi-
t&tlQU jlmMLmO. m solmfel# salt w@igl3.lng. 3L.#.89 g» and giving 
a llglst y«3.,low eX&&X' mqumCfum soimtloR»-
Ife® #p@elfl©. i?o.tJafei©a for a O'.l. .M ii-®lmtioii of ttois 
fcayiiam sa.1% wmm fe# fe@ +64:#O®# .B#<sama# tim -ip^adiiig «as 
!«»•#. it mmm d««ld«d at%#»pt pii]pifl©al;l#ia tbro-ogli 
trnxtsfoTOftfelem t© %li® potass 1» :sa.3.t.^  by Ei®ssliiig*s ase-fcliod.. 
Cte® afid @iglit-t@»1;.tai gm«S' of Wim 'bai^iua smlt w&.@ dim" 
Q0XW&A la 50 ®|..» mt HgO «aa t*»©at®d wlifeli lO ml.# of 1.0  ^ E^©4» 
fh® fcai*l«rai siilfat© ms mmmMTttmgmA ©ff# f® th# ia#at®«l 
c@iitii»lfttgafc® ma a€d«d •«!»©«% MO «jt« ®.f lat#% ates#l«%# ©fetmnol# 
Gi^st«iliza.tioa,; wM-^b hmgmm. tmmmi&i&tm-ly,: ms ailowed to 
pp®e@®d ^-ysif-niglit im tUm wrntrlg'^ T&.trne'm -e^jsta.!# w#-j?e 
fcli#n flltei?®d .off# p#%a.@si«m mmlt. m.m .i*eei»y®tal.ll2©d 
©a©© m0wm frmi. ©tlaaol# aad a Mi#fo-d#%®i»lmtlcm of t;lj« 
opfeleal 3?©tatioa. was »€«• . ap#oifle i®n' was fotmd 
to b@ +fS#.8®.«.. tfe© mte« i»®p©rt#d tej am©®. (13) tor %li# 
naturaJL ps-admett ms +?8 - 79-^# 
©ram. and St*:ffipf (E®) f.oti»a •fe.bat f-®p- mtklng iMT^m 
qmLntittmm of ,g,liaiec>sa«*3L-pfeoapfc .^t« tTm *#fefaod ©f Em.n@B CIS) 
was .sti@.e©s«.fiil. In fcMs la.te®rafc®3py tiim pTmrnAurm was 
followed rep®at®dlj« i^@Ms. l3t©w#^#s»., w©» tasearfcals. 
and 3?®3a.tlv@.ly l©w| tUm p-foduet ototalned was va  ^ iapiai^ #, 
®bi® diffieulfcj laj la the is.©latloa of tb@ ®sfe.@i» ratliei* thaii. 
ia fell® aasjMle pFo##ss.of Its fmtmktimip mm trmm-'W 
®at©i<^F datajmimatims iadl#at®d felrnt ©#iisidefmfel@. 
•Si-
pfetospbO:rylafci.©» took p-las## 
%emms# #f tit# «a©omit®3?#d ••la %3a.© 
©f fell® ptti*® pi*'©dmet, feb# msymi© t^iboa was aisd 
til# ©.li#aieiL.l. pr©©®dlwi»® «-s©d ©ssielmsl-v- l^y# 
P©t«miiiati©ti mf .i^ osphQaryM.imifeg 
In tfe® 3Li1b©i»atw© tw© -dtf f^r^at: mefcfeodS' i»v® 
po3r1:«d. Jr©r tli® a-etl¥lty &t fell®- mmzjumm. 'Shm 
Jf©ll©wlBg 1-s ft aiamaify of tlfe® p]r©€^@d,mr« «»p|.©y#fi "by Corl -ana 
C-©^I iB^}s . • 
H®mt glmtatliicai® was t© %li© 3©' 
th® meti'Tlty mm f®&©tlciii 
«©iitala#d O-.OM glM©©s#:-l.-^©spliat«,. 0.»001 M 
adsnylle aeid, gly©©g««,, 0«O:2 M glmfe&tiiloii©, and 0»O0 
M glyeei»-©pla©«pkat® at pH S*-@S# Tit® wsiB 
lc©pt a% BS® G« 4ft®p S t® 10 ©f ln©*u.toa.tl©nj^  fell© 
lnorgant©-? was d'®t©3:^ a®d in ma all^ mofc paiis# AQ©t.la©i» 
aliQa©t was teydrolys©  ^f©3? © al3aat©s is 1 a% lOO® C.| 
til® iwi©i:»gaEii©-.F f©m<i aftei' ©©rj?©sp@aa©4 t© tlj.© 
gl«©oa@-'l-iaa©«pl3ftt@ add©<l» laorgaai©*?'• f©m©d ms 
©xp]p®®s@d pmT ©©at ot tfe© glme©a©-3.»p1b©»pl»fe® .a^ddad* 
l*li@ a©tlvitj imits •ii©»»© ©ale»lfit#d %• tb« ©-qimtloiis 
K »  ^ S  ^ i« feb# •amoimt .•©f Inorgaiais-F pp®s-©mt 
wli©ii tl^ © • Tmm&t'ima ©qnllitjrl-a® aadl x tli® amoiaat •©f-
lii©r8aiil©<»P prmmmmt at tls© t, tootli • ©2:p^®as'®4 la-psa?-• ©©at ©f 
tit# glm©©s©»l-pli©aplmt#' p^F®s#nt at ti»e- t^ * valmea «@r© 
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toy 1000.) 
1?3i@ «»pl®y#d "by QT&mm. syod Sfenmpf C^) ®»-
pz'^sslng pliospb©rylAfi.# •maits iia.s qmlfe# &lttew@nt .fre® tUmt 
©f Coyi. lilies® is^^stigafeors d®jE'i»#d 1 mlt o,f pb®sphi©i»y-
las# aefeivity ms- of ®i4Ey» utoieb eatalyz#® tli©-
®f 0.1 mg. #f in©i»gaiii© ^osptoat® f^©» glmcos®-!-
phoS'P t^#- la. 3 miamt## a-"b S8 '^ arafl. pH §.0.® ?oi' tlam %.©»% 
I 
t&®y S t# M of ©mijym# (eo»ta.iii®d Im 1.8 
ml. O.S Ml. ©f 0.® M eltMtt® pH $.©4^ ©.'2 ml. 
©f s©l«fel® aM 1 ml.., ©f 0.1 K glme©s©-l-pla,osplxat®, 
mklag tfe@ final volii®« S.S'al^' ' %.© •gltte«0@»l~pM©spliafe@ was 
.added aft@3? t©ap®m.fettr© .i^ a.etioa »&s 
stopped at a ©.o«r®ni@»t timm^ to 3.0 siamfc®s) 'toy add.iti©a 
©f B «1. ©f .tf»l.elsil©i»a©®tle a©.ld and 2 ml. of 
mwmmntwm. ao.lytedat# la §• M ml^ta?© was. dllafced t© 
S§ »1. wlt& mt#!*' and as allqti©t of tli® fllti^t# aaalyaad 
"fey tb@ ia©.tli.©d ©f S'lste# aad JSwiWtmi?© .^. 
•fh# m@tli©d ©f €!•#©» aai StuMpf 'ms d@'r@lop®d f©F ms® 
with. «xt3?a©ts •©©utai-simg p©tat©- pit©8.p^ory3La»@ aad 1ms to@#ii 
foiiisd to to© adapta'tol© t© study ©f otli®r plamt pliospb.ory-
la-s®®. la tho pr®s.©»t work ©» Iti# ptosplaO'i^ ylas© ©f w&xj 
malz©, til© activity 1® i»@^rt®d la t@»s ©f tli© mlt d#fln©d 
toy Qr©#!! and Stti^ f. 
•%li© ©itjea-t© l>iaf.f#y mlxt-tir© ©aploy.^. f©i* tii# pr@.s..©ii.t w©i»k 
m®' pTm]^T&^ aeeordiiag t© tli# di2»©eti©ays gl^aii toy Eoltlioff 
ana H©®®©!?!!^ (40)« Me8ft®p©tassl'i;m elt:rat@ was i'#©2*yst«.lll3s®d 
fr©a wataif. 4 0.1 M »©.ltit.ioBt ©f t&® ©itBat© and a O.OS * 
s;©lmtloa ©f 'tsM^fax w©i*© «s#d la tto© pr©p©rt..l©ixa ©f 2§ ml. t© 
44.1 al.. t© etotala thm r@«|'mi.s»©d pS. 
of Activity im tk# Bswlopmmt 
of mis#. 
It ms tiioMght tlifitt a. .stmtly of %hm i^aag© im phosphory 
'las# aetl^lty «itli. tli# of tli® i»ls« k.©m®l miglxt 
iadieat# tlj:« tmport&a##- ^aiaS. %h.m @f th® ip©l® play©€ toy 
this mmmjmm. in tli© d®wl®|ffli©Bt aad imtvsTtms ©f w&xy ffiais®. 
Als®., it ms nm&@mm&Tj t# 'hav® a ®©Ta*«#- ©f plioa|^ «xpylaa« 
f03? fTiFtli®  ^ stiaay #f til# «».aya# as fe® m t^fecwis ©f ©oacautm-
tio» and r«aeti¥lty» F®r tM© ipuiPpo«@.#.. tit®®!,, th# s®aia® . . 
sbomM e©ll#©t«Ml. at th# tia®- ia its €ei^©l«jM®at wto@si 
pfeosphoryla®© s#»w>€. most aetlv# ©r most ato«aaaamt» 
pr©©®slmr® aAoptad f©r a stiaty of tli® ptoi©spl3.o.fylas® aigti'SFity 
at 4^f®r«iit stag«s ©f -gy^wth ©f tli©- wa  ^mals# waB- as followsi 
fla.© -fwsxy »i.s# •m&m pi*#pai?«d foz' ©xtfaetlon fey on# of two 
methods# Im Mi® oaa® of th# wipy yoiwg griadlug in a 
mortal? «ith a. snail amoiiat ©f wat#r aafi .s©a aazid was d®-
eidad. mpo}a a® aa. ©ff#etiir# mathod of rttptiai'iiQg th# ©alls 
foi* ®xtj*a©tloa of tJa® mnrnymrnm ^or th# oMar.# Imn&mw' oora 
.g*»i»ti3Qg ia a Wilay sill nas ]to l&oth easas th© eom 
was than axtr&otad foF JB homrs with distillad mtar ia th© 
r@f2*lgai'atoip. Thm waight of watai* a4d®<a. wa® aqual to tha 
waiglit of m% ©om a:xt^x«et®d.  ^ sraall amoiizit of poi^arad 
thymol nas a^dad to aaeh ejttraot to pravant feh© action of 
fflie^ooipgaaisMS.., 
At th® aad of tha extraotiom «i® ajttFaet was 
-st-
r®iao:'r®€ fr©® tls® ©©atrlf»g«,ti©ii im. tli® eas« 
•Of M&mmwer,, £mc thm mmrly 003m w3il&h. h&($. 
^men gipuuma ia fell© It w&b tmm30. praetiea l^# to 
s@parat@ tii® ]^@si<t«» by stfminiag thrcn^M first. 
f-jb© s®„immtiom  ^ 0f tb© ©nsyae f^om tto# wat#-f #xti»®et ms-
aee-«pl.iali®d toy a stidier to ttoafe repoFt.®d toy Or®0m. 
aat St'wmpI' CS#)» i*©a«ir# i»a©tl¥e (protein m»d 
atarali) feb® #asyae rapiaJly t© §0®' 0» am4 
k@pt at tliat t0®p®i»atw3» tmp & mXmmtm-, &f%@T ifiiieM solid 
•afflaoaitm stiUrat# (20 g# F®r 3.00 ml. ©f w»a added 
wliil® tb® solution ms still warm#, ^hm. pT®&i,pltmt0 wms 
ii©ntrifi^ ®d ©ff and dl.s:€^d«d» From th.# e#atx»i,fi4gAt@.# 
aja€»tli®3? fi*ft:etl«a&l preeip-ltatim ultli ©raws^niiaiB smlfat© 
(I© -additioml g* p©  ^ 100 «!• •&£ ©jctmet) yl«M#d aetiv® 
«nzyii@, ,• IPlils; fF«.#iplfcs.t® ms dis-a#l*ad la. Q«1 M eltrat® 
of pS 6,. and-til® .solmtleii «d© up t© 2S ml* '^h® 
©BSyM# pi»#©lpitat#, did &&t dls..s0lv« t® fel-esF' s l^ia  ^
tloa, bmt g&i^ @ m ©lamdy .smspsnslos whiefe did M©t s#ttl# omt 
oa staxKliE^-. 
SMs ©itmt® &nBp»nmt&n of Wim was used 
fQW d©t®wln«tioB ©f activity milts «©©oi^ lng to tbe metlied 
oiatlin©d on p# 57-r fi».sttltiE esf tMs steudy mmrm e&lemlat-ed 
#a th# bii'sis of fell© a*mb©-2? of mults p@r g^a® 
of eor» as eollt^ ted#. awd &lm<i mm thm of pliospliorylas® 
Malts per gfam &S t©tml -solid# 
¥&3* tim pi»pos® of tb#s@ ©.alemlat l-oa® It was a@e#ssary 
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tO' too* til® of tM« ©om». tJa# Bi<lw@ll-
»©tto.od CSS)* "toy dlattMati©a of thm w.at®r with. 
iafe© caa.£:fe»mfe#d |jip#%aj,.. wais- nam&. in tim. 
aoistmr®. 
Wmm t3»- tow t.a©i»g'a3a.lo pli.os.pl5,o3m8 otet&lned twmi 
«•»€ lafc®rpr#t®d ptiospbems e»r"r® 
f©r th.0 iast.TO»iit'b-0 it m.m foimd,- hom mmj mllligi^ ims of 
iaoi?gani«--F mmwm la S-ml* ©f fh® digest# 
yials digest {mad# mp as d®serlfe®<a oa eofital»®di 1«8 ml* 
of mmjmm mvLmprnnrntGrnm . 14i«r@foi*«|,^  tJa# »et«»iip foi» caleTilatis  ^
til# am#5iaiifc of ia0j^aai«0 phoapimt® f-0m©d fey all tim ®nzym# 
smsp«a#i#a wst-a as f#ll#wsi 
p fro® cwnrm x x ® lao^rg&nle 
p1i©splmt# 
TUlm mmowat wa# »altipll©d by, tsa-.-'feo fl^ . tJm mmh®F of 
misits pi*#s©afc:# Wto,#m th@- total a«»te®F ©f isalt# -diTleleti, 
tjy tfe© w-mlght ©f ©©m -^^ed to tli® tli® a'mtoer 
of malts p®s* 0» ©f ©oFia as eoll®©t#d wa» o'btala-»d,| wtoii 
tim total n^h©T of tmitm mm di^ ld## thm weight of dipy 
mo3m fmmisliljag th®' «nsy«@, fell® ii»ab#r of units p®r gr--- •-
of to-t&l solid ma d#t®.:rala#d.» 
IHfcri^  tli« sw&wing seaitoB,, A«gm®t sad Sept#mb®:r-, in 
1941 mmd agaiu la 194B ,^ eoi?ii w».m «oll@et©d f^c® tb® field 
at l»t©wal® of a f®w day®,,- md th# w®.^ © pi^ pared. 
and for .pliosphorylas® as d®se3?lb®d« 13 sad 
fig» 4.sl]t©w tli@- ditta oa m mmwlem- of ®xperlmi»ts iiad# In 
35 45 55 65 75 
/)oys After Po/1)nation 
Fig. 4. P/^osptiorytose ty //? Corn at 
D/ ffcrent 5to^es of Grow t/i 
-tt-
til® fall ©f 104t. m. W&3CJ mBklm »o» tSf# : p©llinat;#d 4«gmst 1 
atwi fe-©afc€i€ a% toti-#ymls mtil 
Tsfel© '13., 
Pli©»jfe©i^ lais« Activity iM at Blffereafe 
Stage# ®f 0ro:wth 














,s Wmit s/g» 
1 dry 
1 w#,4glit 
17 16 aa.s 0.SS 5.09 
Angm B4 23 ®8.#S 1.16 
4*tg» 3X m Sl.S ©•4S 0.95 
S©pt» 10 m 
€^•9 ©•39 Q.?0 




•Pli# eorai «0il#i3it#4 M :4a.ys j»®lliimtl:on. «oiislste€ 
©f -kinm©!# Jmst Ib tli« p^&&msm of f0:ramticw*. mmd thm Julcm 
m@em  ^ Ilk® w&r& .di»op» ®f wat^ r-.. th# moistnF© eontent 
of tlii® m&3m wms &S0, tli® total soil# was l®wj anil w3totl^ i' 
tto® aetiiritj w®i*# ©al^ mla t©d.. m tii@ ^sl.s ©f imita of 
phosphdryla##  ^ p®:r gram «s ©©ll@et#d.#, ©r imlts pmw gr&m ©f 
dry csom  ^ th© metlTlty w&m to.igte la tbla @arly eornt. 
Btirlng th# of gf#at®®t growth of--tb# ©cmph. kero®!,. 
thm per mn%. of moistur® atiwl tto saouut of stareli 
Cac  ^ tli&i»#fo»-# total solid) i»ei^ 5a.s#d# TOx© ci&ta oa 
pliosptoos*yaas@ aoti^ lty allowed tfaat a, fairly ©oastaat aaoimt 
—S3— 
©jf mm&jwm #©iaM b®: £wm& tliAs® ©xtx»aas 
t'lidlleat^ d "by tb« tmit# p@r gj?&» ot as • ©n ' 
thM' basis -of dry "wsigtet-n- « mor# mppmrnnt de©-r®as® la idaos-
plio;ry3.ii.s© W&& s'wgg@st®d, itll;li©Tig.b tli© ia:©i»@its« la total 
solid# was a eontribrntiirig faetop tn tia® ©ml©ti,latl-oa« 
It 1®' lii.t®F©stliig to .st^ g@sfe thmt tb® fim©ti©ii ©f 
pfaos-ptaorjlas® a® a cata/l^ -st la tto® s:yatti©si.s mt star©li aeeoimt®d 
f@r it® a©t,ivity In tli# #arly ©om <lii days mrt#r 
polliimti©®.) aat. ttai# ©f tli#- miaz':fwm throughout 
tla® mmmkm stweJi foawatlon -mtll wmtwtltjm 
If t3i#s# ar@ from tli® staiodpoimt 
of d«ieidlag mpoa s #owFe»- of tmt' •e'Oii:e@iitmtioii • 
»tio l^©s,. It mX^Ut »©•« tbat tli# mrlj eera would- b®st- s®i»v@ 
til® pwp#s#.. K®w«ir#iP# la wtmw &f tM# fa©% tlaiit tb® k®m©.ls 
mr@ ifo sfflRll ati^  ©f smcla lalgtot a©l®tw# ©patent. It weiaM to® 
ii®.©«:Ss&Fy t# toa'T# ^ valla'bl© a mmpplLj ©f t© 
ofetaia toEy»# tfals It s.«-<«®d d®#iml5l©, 
tbeyef©!?®,. t© ©xtmnts fw fiaa»tli®i? st^ idf 
from tke ewm to tfe« JLater stag©# of gr-ontla itnm. S to 4 w@©kss 
aft®r polliaatioa)*, 
0©aa«at:ratloa of • tb# fesjM®-
Imti*!pttm©t loa 
. A #jst#«tl^ e mppTm,mh to tto,® p»rifio«tim an  ^ eoiie^a-
tr&tion of tbe • ®a.is@- ©rnzjjm' s©@a#d to b@ W^W'^ msgh tli@ 
iav«-stigft%loa ©f'.tb® mB-th.aAm ©mploy®*! smeh. 
piarpos®s» Xa a g®n#irftl waj#. thmmm tmelmttixmM p®*®-
•elpltmfelm# a4@'C^p-bi-©a# «.-ad di*..3Lysls» Eaeh of tb.®®©-
p .^oe.#.iiMp®.s bSES us-«i. fej wo3^e:Ps lis. tfa® ttmlA •of plios— 
plio2»|^ la.s@* 
iffr®#tlg&t0:rs wifch mi^yiug <i@gi*e®s of 
sme'®#s» t® eoa«®at,r'afe# tli#' #asf®@ pMi©#pla®r l^ss® from 'bmth 
pMat mjad amiM.1. 0©Ta3P^®«««, FiKya'llyji -te'l-94g'.Cli*®@ii,., 0:0^-1 
• G0f»i (04) 111 pi*#paiptag .©rjstalltii® sm#®!® pli©®-* 
ph.©rylas®. For this py@pam%i#ii m. mtoBit BimlmtmX roatsel® 
©afc:i»aet wa.a .gloljtiltes flifc®r®d off 
af-fe®i» ft€J:mstia®iit %.m pH' '6 .^ %ta® ptef&#ph.#i?ylas@ was pi?®«-
eipit-atiiNEi hj aakiiig to JL»6S M mXth. mvm&mlvm smlf«%® a% 
pH ¥• ' Cifya^als s©pa»t-®d &f t®r fcM« pip®®lpitat« mmrm 
41s:s®lv®<l ia gly©©ropliospliafe®»©yat#±m® femff#r (pH ai  ^ tb,® 
©©Imtioa'dS.al,ys«d at 0^* - fb©a® ©:rjMta'l®|t In tli® stomp® of 
ipodlet®,. pr©ir.®d t® to® -aa a®M #€impl@x ®f pho®-
pborylas®* 
For a.ll pp@vlms work. C.®3pi aai, ®®-TOFk©3*s utsewt 
dtalyaad altliorngb. altgbtly #iff®ip@iit pr^eedtu?®®, 
mf l^ng l^aai^ ily ia fe® i®i3gtli of t.ia® of dialysis (12), 
wmTm ®wp.2,,©y®d f«3p th@ mf»i0ms Miiit® of aiil»a3. tissTai®®# la 
Mos.t eas#a> Aft#i» .dialysis,, tli© ©.jdlraets w®r® fllt®3?®d mr 
e®sitrlfi^ «d t© r®mov® insolmfele pj»#t®ia wmTm st©i»®d 
Tffld®!* tol»®ii:® is til® r@frlgei»at#r'« It ms tomoA thyat, ia 
g@a@ral, siieb ®xti»a©t» did aot fom tii® .l-®st@p ml®ss.a 
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was (19)* it was t^t la 
malaal ext®asi^® dialysis r@iao^¥®a. tb© a«@l©etld@ 
m©.©##sa^y for pl3LOSpli©i»y2a.s# a©tioli». 
Thm of dlfitl^^ais was. iis©<l to feak# otat ©i^miil.e and 
Inoipgaiiic plio#pi»t;#,®|j aa w©ll as for s©imra%l©a fitam otteer 
lnt®i*f®rlBg #agym©s ia animal exfcrae-t.S:» lo«©T@r,f a. loss of 
metivitf mmn almys aofe©d a-ariiig tlie pr&e#®s, #¥®® whea 
©p^mtion %o#k p"lae# &t S®' 0* Eleet's^odialysis »ms al#©--
^ittplo^ed sw.©©®8-®fully foi* of pliosplmt«s tej Gori and 
eo--w3-rk#rs .(53, :0E)* 
Oo:ri Cg7) -obtaiaad. & par-tial s®parat,iQii of liT©a? idaos-
phorjla.a@ fr<» mmmjm&m toy .adsorbing it- oa 0»-5 'roliam© 
of O-g. alToaaintiai lii^rojtid© ,^ ©Itifcing -witli OmM M MagH^O .^, «»d 
pr#oipifcatiag the #lttti©BS 0«3 smtTajpatiea liitla 
ammoniiam sulfat@:» *fli® pi*#«-lpifcitt» was ©©ntrlfiaged off s-Hd 
dissolved .in 0»-5  ^ K0.1 o  ^ ©nsfa® sototi.oa tlmm 
pr@pftr®d was. tm>& of pliosph.oglnoc«ii-tas@» 
la oii# paper S#l3mid-b> ft»d Corl (MJ) «apbs,-sig®d 
tb@ ias#.fmlii©s.® of ttdsorption' with alumimm liyds^oxid© and 
©Imfciom with m&utmSMrj aodiim pliosptoat# as & wm&mm of 
otofeainiug mn eua-s®# aolmtioa rioli ia pltos.plio^lm.s® sad 
rolafciwly fr@« fipc® t&«s oosversioii esSfw* Sli@j fonad tlmt 
m mrnQQwA ad.sos'ption mA ©lutiim FOSttlt.#d in almost. eompl@t# 
sepaipati  ^of tli® few© am.2fm@0» l^fais .adsorpfciom,. liow®*© ,^ 
.sMottM .follow dialyais for F#aoml of laoB^iile pto-osphate* 
Am appamiat diff©]p#a©#. tto.® b#lmvior of auniiaiil tisau# 
pp@pa3?atioiis Qt tb© mnzjmm and fell© jeast ©nzya# ms. pointed 
out In %hlm paper. Ki^ ssling (54) reported t^ t prolonged, 
dl&lysl® of tfa# yemst phosplioryMs© ©jctraot against 0»® 
satiarated aamoniiss. sulfate solution did not aff©et tli® 
acti'^ rlty of tli@ ensyM®. llietto^r tli®' .imcleotlde is not r®--
MO¥®d- l)y  ^ tla# pr0e@®s .or w&@th©r th® .iimel#otlde is ta»n#e@ssmry 
for tlie aetlm of taa® y#sst ©nzya# lm.s not ttmn d®eld«d» 
Ham® CM}' in. .Ms ©xp®.rim©iits ®ltto, pea .s©©ds tried 
various Bi!@tli©ds of extrae.tlo.ii» A 1  ^solution of 
and sodiim ©arfeoaat© &t pH w#r« tis#d Imt sfeowed s© 
adTOntage ©T®r siapl# &3Etra#t.ion...witia, .water at tb@ •aaat'sam-l 
aeidity of tla® tissia# (abo t^ pH 6«.g)» 
Dialysis wa.s maad "by Haaes &b & a»tliod ©f parifieatioa# 
Th.m extract was dlalyzed at C.» for 8 kotir® a^aiast 30 !• 
of rmming water mad far .16 laoiars ag t^ln t^ .rwimiiag distilled . 
water (s-atmrated witb tlxfm©!).* . A precipitate-iiliieh'form^ed 
dwiag dialysis w&m ©estrifiag'ed. -off#- It mm» teo., 
tlmt proteis was .preeipiteted preg'res.9iv»ly m etorag#. 
Beeawse the aetiire ensya® ms adeorfeed tMle prot.ein pre-
eipitat®.|, it de.s.iral9l® t® prevent tMe preteia depositioa# 
% twatiiig dlalysed extraete witfe ,l»©li.a (1S*0S g» of teaolia 
per 100 ml* ot extract,, followed toy gravity filt»tloa),, 
ol«r yello«t.®]b. filtrates were ofeta.i»ed.jj with, almo-st the 
eat ire itiosph.©.rylase aetiTrityjs aad ao sedi»#iitati€M was • 
fonaed dwlmg storage* 
Sreea and Stiiapf (26) meed ameeessiire fraetiom-tl-ons 
wltfi mtsmcmlTim mvHS/mt-m aa a method of pmrifleatloii and con­
centration of potato pliospliorylas..®# smeo©ss of tiieir 
method eouM b« measiirea, tj tlm faot. fcisat in their final 
preparatiGii on® imit was #<p.i talent to 0»3M of dry 
wmtght of potato-j, w&®r«as in th« original ©xtmot, on® imit 
wms obtained from ISO ag* of dry ¥i©ig:^ t» degrse of eon-
eentratioa *aa , " tiasrofor#., oTOr a?G-foM. in¥©®ti"-
gato3s tri®d otiier motlioda of pmrifioation wittoomt sncc@ss. 
Alumina adsorption ms not ©ffeetlv®, a,3 only alsoufc S5 to 
40 p©r coat of fch# total mmzysm adsorb-®d. oonM •Is© r#0'0V©red 5 
witli farlo'UB #ltiting agents* fomnd tiaat dialysis for  ^
IS hours agmiiist running tap wator l®d to saall losses, and 
th&t, th® ©nisym® «ts iaaotl¥at#d aftor prolonged dialysis 
agaimat distillsd water.# t&oi^ li not after .prolonged d.iai^ sis 
againat 0«E H KG1» C<mpl®t® iimetimtion of tb© «n«ym@ was 
@ffooted toy pr0o.ipit&tion in th# oold witto alooiiol.. 
'Exp® rimantal 
f.fe« »th©d® li«r® reported for wBkxy amise are ^sod on 
thos# of Qrmmn aafi .St«mpf (26) ©.aaS. of Hanos, (14^15.) botb 
of whoM .worked Offli potato phoa^orylas® and used' aimoniiaa 
sulfat® aa tb.© .pr»©lpitatii^  agent# Certain modifi eat ions 
of these ar# d©.serib#d .in thte proe©dttr'®.s.» 
In tli@ potato til© rolatioi^ liip of protein to earbo-
bydmt© is about liS •Cl»8  ^ to 13«8^),. aecof i^ng to Ibaliey 
iQ&)m In oom tli« mtio Is approxi®at.ely tli@ sam©, 10  ^
—6S* 
pjp©t©la to- 80  ^ ai«l ©tfci#3» earbobydj^t##, j^eaias 
of tills #lBillaj»lt^"jr. th,m flKliiigs of 0-i«@@n and 
tis®d &m a basis fof %b« pa?#llaiimi*y worlc 
eariplild oat with Mi© W&SLJ Mils# mmmjmmrn 
T& <l#t@rwi.m© tlji#- -iurattanlta smlfafe® eo»©®a%ip«tel©a i&ieli 
w#mM gi-r® tb« «ost aetiv® pi?«©iplt®fc®|t. and 
©ai»rl#a mtM a jfi?»a®feioaafei®a «3»f potat# phom^QTjXmB® 
Tim i^ @staltes. ®f tb,«i:r lawsfeigatlons Indicated tfaftt tlmi 
pr#©lpitafe® ®b-fcAin®d bj addition of isaiaoali3ffli. aulf&t® fc® 
0*26 was r@lJt.tlir#ly liw,©tiir® ai»a ©©ittd b# di®-
«a3?d©d» fM-eli* fi»a.©tloim%lQ«i' of »nzym« w&m mmdm on t»li« 
pi*#eipitat« 'lifaleli was. b®tw@#n. ©.•..g6--«iid 0»4S' «^m©tili:m 
STilfat# »atiu«%l'®a« l^i«s® •©m@<tntimtl©a#" ma*® -osed In tia® 
flrs.t! work witli ptoio»apboiT3A«@» 
Th@ pwrnmlpltrntmrn tasted foip aetl^ity tj th.m p^o-^ 
©#d"wp# d®®isrlb#d Im «a seeteloii o.f tills tfamslii;#  ^
1Pi»© fr«e%l©aa »pr@#@iifelag 0 *. 0»SS .sateuFitfelon mjat QmB  ^ -
0»5E satiiratieEi wm^rn taksa .for preliminary t«sfes», Qt th^m 
#.»E3 • 0;».SS fwietloa dl.s®©lmd la, eitmt# lmff®r th® 
f©l.loi»li3g pa?##ipltafc0s imwm ©.«.S3 - ©.tS - 0»34 
©•34 • 0«43l# -asid 0»tt - 0»S.£ sat^ atlos.* data ©a tja© 
a#.tltrlty m,its e®atalfs®d la ©a-eb fim.©ti<3a,. it was .airldamt 
^In %li®s© studies It wa.s tmm& n@e#®sai»j to wmi 
•*l>2jaask® d©t®.Fmli»tlc®® ©a tb# ©xtx^ets aa#d .fi» aetivlty 
testa b#earns® ©f.tb© #oa»lder®bl.® amo«ttt af pbos-
pli©j»as pi^s«at ia thmsm ©xtra.«t.s.. IMta ©btaiasd f02? the 
bJaaka s.feo«#d that tli© .amomat of twm® phospiiomi® pi*®s«nt 
d#e3*®as©d witli ©aeh :Skmm<m.lwm stilfat® pip©@ipltati0a 
©arafl.ad out* BXanfea also rtta om tfe® glmeese-l-plios--
phat® and soluble star#h aa ias©d lia tli® digests .for tb.® 
aetlvlty deterrainatloas. 
that th® pr'#elpltates &btain@d- with tto#' 1<cm@T ©oiieemtmtions 
©•f affl®©alwa' smlfat® w®t® th« ia®st set-lT®* Mmwrnw^w  ^ it m® 
aUs©-• that la tfe« highar e'0®®.#nti«tiia3is o,f* 
sulfate th# X©st B&m - ©f its prohahly 
prol0ag#€ 0omta©t with mukptmtm ©©ntfifagiiig 
.-BJOSL mtiimw op«.3pati©as-». a sllgjitly dlfferaat pa?#-* 
»&.»- adopted. t©w- woyk la #©iiemtsmtl«m» 
fh# ®iiith@i. &t #©»o®atmtiQ® la this m?s^k earn 
h® ®xplai»©4 A <i#s©p-ipti« &f a tjptmml fm 
thtt ©oaeeatfatloa •&£ ph#apli©j! l^m«# titms, mmtmm with 
data @a aetl-rity ©ent :r©©«w^» 
S& ®xtr@©t was mm€m toy t3?@Ati»g l.g60 g» ©f g^cnuad 
i^s# C©»|.l@et#a afe<3mt «5®i#.:-m#ath aft«r 
hetar.s - i^th ESSO.g* of mt^ y la th@-'.i?«frlg#imtor* ^h# 
©xtraet was sti?itlii®d, through ©h#®a#ei©th» e#nt'Flf-ti@.©4 la 
th@ BimrpXmm Smp@f©«ntfifuge twie®-,. asd im th@ t®-
fr-igemtor, Aeti'vlt^ r t#»ts w®r® maa# #ti <lifjr@i»#ait f:metloii» 
of th® p'r».®ipititt# #ht«lii®d this «3ct,asaet fey -additioa of 
ammoBiiiaa •wmltrn.tm.m A t#st #n th« o^yiginal. eaitj^ aet iBydieated 
-th« p-i»#s©n©# •&£ ph©sph03Pjla»# mnita.peip^- WQ al# ©f 
Tim folltfwlBg fl©w-sh##t shows • 'tim m%mpm la this 
f^a©tlom,ti©a proe,##!*^-# 
•••lii oot wms$ « i^wi $& ^m^m 'tmm «i®i^  
'msm mmk i^ fAf^s» 
• mt «At@»io 
• t^ »0 021 %s®C^) 
ft • £%w%m *xti ^Mmm 
aAt®»«w: 
AI «Iw  ^
(6g*O--8S*0J 
111 mmmm 




0*lf « *1 mt£mm 
#%»f i^«i » t*o «$: #Atos«i0 
m*Q m mw 
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14. S' -'C lo'd. I 
t&s-®©. -^(imta-it 1® a.ppa,r©-iat tl»t II C© -
©.SS.) m.s #-o^»mti*®l3r iaad to# €l«©a'i»d®<i,^ -
wli©i»#as tli® m©s% eoiie«»t3?&t«A j^ cti^  m# I¥ (©.28 - ©•S4). 
®l3.®:r®^JP®r#, stbov# 0.04 aadL "b#!©* ©.M »«ta:r&ti«m. littl#. 
aetlvitj m® ©totmimd. IV .g&T«- tim wmmt eoa©@at3?®t@d 
gaspmsi«t,4>- i^®li ii-oia.tifc.iB-<  ^ 4.,S mits la .2© al.# ©f tlii?®# 
tia«:S til# e©a©#ati«tlm ©f tM® ©i»iglml 
Sii# smlfat#' #ett©©ntmti©a wMi^ aa- »@st 
tQW r«it-ov®ry of tlto was, l©w@3*- tlm» 
tbat^  wfel-efa tfe.# «#»t pi?##ipitat# @f jp®tm,t© jpiio#:-' 
pli©rylas©,» fhm fm©ti#Mttl®n ms a©t #ai^ i#d te«Tr©aa tli®-
e©i3je«nfe3patl®ia «lea-e-3*ili«A ©£ Wm 1®®® &t aetlvity 
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in • 1^© mm a r«sa3,fc of- %h.® t;lia#-©«»asi»ii,ng 
prde«d\3a*®- mad of tia# , i*©la.tiT#lf l&m 
tb® ®a«|^ e in Wi® ©r"l,gi.i*i of raa-ls®# ^li©s® • 
pr®pamtl-o»S: «somM "bm us©€ satisfa-eto-rily fer .furtlaer-
:StMt#s 0n p2»c»|>©i*tsi®s Gt phomphmwjl&BG ©-Qiie#at3pat®».» 
.0f llfe#3fa.tiir® 
MmMwml mtmweU Is a©* toaowi fe© ©oastst ©f few# fT&Qtlmm,. 
mxe^Xm  ^ aiad &»yl©p@cfci®» (.§?)• .to^ j^l©a.@ is t]bi« straig&t-* 
•filmla fm#%i€iB •»€« mp -of glw^a# apssidmes- <^oiaa3t»©t;^ #d %• 
.,1L.,4-c3l-g,tee©®4di€ liatog«s. i^ l0p«;e%la a tomiietoed almia 
sfe3Pm©ttt3»; 3.^ .4- «isA lirS-liafe»g®a.* Witii 
ic i^»»i, gi¥«a m. 4#«p blm# ©#l©mti©a  ^
is fela#-^l©i@fe %o ms*l®l:i®s 
©f stai»e&#8 tTmi piaafc votaress ©onfeaia ®l»3?a©fe#i?£#tiC': 
amcmats ©f ©a©la of thmBm tw© fm©tioas fli©r©f©i»@, 
la atsfe#iapt iiig dtoamet©i»iB# %fa#' syiafcb«ti© p0iys«te.e.li&.3?l:d#» 
pi»@par«<l tef ph.o®pii-©^y3a$# m©%i^ .^ iswstigntQi?# mt\i3pally 
twsmeil to a M«feo<a of smmmt ©f •©a,-  ^
fra©%l€m im® pi»@s#3a.fe la Itie Mymbhrntle proKtmet. 
Frmlimiaa  ^ mb^mrwrntlmim r#ga:r€l«g tim-
b©tw©m aatiiml aai tli# p©l3rs&®e.toLas*i€©a .syij.th#sl2;#d 
p-otmfe® pfaospJi©i*|r2.®a@ ig -yjfeg# w®» :®a4# Ijj ®buq#S 
H@ fomnEl th.® f©Howla.g poi^t® #f ©omt-imsfc b#feii##a tim 
pFodwetisj CW mjnthmttm p©lys«e©lmi*i4@ "mm ©aly spai»img.ly 
solmbl« In tefe amA S'Ol-iite.S.0a{ 
i M )  til©- ,p£"-o4«efe gmwm & mor© IbrllMitiit felm®.. ©olo  ^
witli lMia®| CS) %li0 %*© -e j^iajpeiaEls Mjrf®-3»A la aetloa 
 ^ ^IKS m#st ©&ai»it0t:#s»isti© pi»©p©rty 
Off tfa# p©ly»m#©liai»M##, its aMllty tm eo»pI©t#ly 
fe©ar®,i?tti@d t# wmX%&mm fey metic® of dtstingmisli®® 
it -frcffli mttts-ai. stai*«&p wM#ti .Is. @B3,y §© p©F ©@ttt 
d#gjm&®il toy %M.s .©naysHS# Wp©a %M0 
W&nmB 'Wl-.s tfaat- tlm syafcbsfcl.© pr-^mefe re­
sembled a#®fe «l©.s«|.y f. .a Xmmm pmrm^ fmem o£ 
Haw-©:Hili.j^  mx  ^ Tm.% {$B} mM'&A » 1fea.sls f©2*' 
@xp©i? i^iii®ats th# symfeli«ife.i..» s.ta»M pi'#p&r«A fey aim®®' teli:r©itgli. 
t»to@ a,®%l©a m£ p'&t&im p&oapl3t©i*ylas#-».- ^ly tto,® pB.wt 
ot tihrn p©3.ysit:©e^3Pld.© #«p©.s.lt.®dl tste® ®&S'ym» aetl^ ia 
wm.m aaotiafc®  ^ t#- 8# p®  ^ e«iit :&f tit® 
.symt&.@ti©- p.:rMii©fe#  ^ f t^s® ©fes ©fits fellas mp©a. fefe® b@— 
Imvlur iwyla..S'#|> iHT®-st-tga.fc©.rs 0€5»©liit«€j». a® 
€14 Haa#s  ^ p©lys»-©-cbarM® r«s®iatel@d m<0«t t.li® 
fclaei^ for®, fefasl; tehls  ^»ymtli#'te.i© mtmitmhi was ©isaposed ©aly of 
glii-e©.s« immiMamm istiicto wmwm m«fcml3ty tmlt;® .^ 
glme-<&si.4i«' Xlmteg®#* WitmA 'isttaAi®® t.l3,®y ®s%i» 
tteafe tto® «^»Fa.g.# tli.@ milfe ©toa.ia wmm * 
minlwm- oJf' ©0 %©• 90 gimmes-# 
% Is . t® laot# .im tM.» felmt M|«sld 
i&9} ©s-l»rl.®a 'owt slalliki* ©xp«i*ia»&B.t® ©n tti# 
laa'fcl^ lafeltBi 'by p t^at® pli©s:pli#]rjls.s@.» 
eQa<&luded|, b®»#'r©F..,; tlmte, t,h#x^; w«r©, ao in 
Wm pFodmet a.m& tetaat fhrn ielia.ias f©3M@d mmsLtlnwmM 
loop* ®2? tfe# mlfes ia tta# ©faa-la# weip® 
t© mXlow &f t®fe:3mii«ibfeyjLglm©os© w^mr- t2t@ ©©»-• 
ditlm® a#atMj|, mn& Feat i&B} pointed #mt-
tfeat til© .s^mpl® ms«d bf Bassld M©0i»#ii<ly ma too sm&ll 
t&w-
Kep® r-m«ntly W©:ltr»# #Biltk.K imd im^mtn (60) applied 
tli« m»r#aptaia:fei©B m&XeemlMT &tzm aasa^*' ®f *0a,jri»-^c» al» 
{®1) to ttoi© ».yBtM.etle. star@fe pi»»pft^ -d tli@ ii©t.l€«i . 
p®tat@ ph^mpM&ryl&'Bm  ^ ''Thlm Mipeapt«.lat£#s asaa .^lms th# 
mdvitjatages ©f gi'wtag r#®mlta ii^ #p#.iia.®at ®f 
termasMBg,.. wli#3?#«s tte® fi0#ay m@s.sw©# milj thm 
length ®f .stymight-©liai» @f tii© st:i*:aigbt--@lia.iia 
portions of bimae-hHtd mo3,#eml«s» 'fb.#'- of tte® ©xp®ipi-
mmmtm iatiast'Wd.« mlm# of 32- + 2. glm©©@# imit® as tli@ 
initifti Aw^ag# €#gip«# ®f polfw^ l^mtioa (rf' tii# 
potrnt© 
Ttm i|m#®ti.oii #aailj aFls@is mm to i»bi®li fimotion of 
stai?@li tm mmm *»®Adia.y ®tttaok<id pfao^pmorylaso 
la fell® ®yiith#»is of u^oos^ -i-plfeospfeat#*. Im 
imd i^port  ^ tli# fosmlta of tli.®ip 
iiiir@stig«tious «8 mn aaswer to fc&is i|«©stlom» $li#y foiiod 
tlmt tte#':apa@fc4o3B wmm p.fe©#pla0s^3.a%^®d fc-o-». iaii©li. 
iiigto#  ^ 4«^©® tfea» w&m tia# ' 
#:3£fe2ra«lJ. wait immA for febl®. Ifc may fe# peint^ d 
o«.%, tb&t tU.# ,.s®wral ©f- tsolatiag tii« 
•sfearisii fr&e.tims inM-®d .a  ^ im ©x;p#id»»iita) 
Imv# y©t te@©ii .®feanaR3?diE«<l m& th&t tMmf mil -yi®M. 
id.©»fcl©«l, prodttfe-fca. 
M#y«i* 17) lm.s rtHumfely tla# ©f 
tw0 pk##:pli©Fylis.®e#»:.. ©a® -which, will afcta&k fli® l,4-feor«lff' 
mt m polysfe«eli«S'i4#, miaA Wm otk©!?- Ai^ li is .isp#®ifie f0r 
l,0«femd®-«. .Ainylop#cs#im mmd glye©g#ii ©onfc-ala 
Aiwl oL—fftrotigb ms« ^SMylas®:^  wlai^ Ja 
only 1% -mm. hm ia©fe •feto,® 
®iisya® in #©atiils® feyp®.s ®f pliasphorylas®* 
Xt t» all0w©4. aet upoa. aaylope^Mn oi* glyeog®B.|r 
.a, #®j:ti'iri Is t-mmmM-. toy 'tkm ,]r®m0«l mi .all ®xt®x»ior-
.st^ jmlgkfe—eh i^a.j. l^ j|,4*lial^ ®;p pai'tlfoEi® mp fefa® itop&mli-
point®* f'b.® ^0#pli«i^ ylifc»# is th.mm «.llowi# %©»#% on'tli® . . 
I'e.si^ tial A®sfci*i»i «.i«i will tor®sk -mtt tMm fe®mi'ml gaf^pa ©r 
thM fepaia®b:-p©iat®' if l,,#-ph©spb,.0i? l^as® i® p^@®©at» 
tex*«.a©b,®a ^ 11 tlitia- b® expos ®€ to a-tta^k fey p»mmyM s®» 
Ijr,, b.emmwmi^ :tf #®3cfepin tli® pli-o®pli©Fylii.©# -actim 
etill r©®i»%® ptf. it fmn be ®0B©lti€®d tls.® , 
fef®a-®to-p©iti,t# rmsmtn a.»a.. 'tliafe a l^ ^-pli#®-* 
pli®i?y3m».® m&m mefe prws-eat*. 
By tbis Minted M®y®y muA i&B} i*®ac3s«dl tfa® 
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••©€ai0lttsioa timfc potat©-plio®.pb©ryia»e-is a %.^ ^4^pb.&mph.orjl&m®0 
Ym&mt ph.Gmph:^^2».mms to.ow-#wr» lxa» hmmn sliom to to® a rnXsAwem 
of .atid S..|,®-pli.©sptt®:rjlas® C7)« *1a© ©nsfra# ua-* 
isomtaiaa t-ypes -of alt;li.o«gli a 
piirlfi.@d pitmpmrmtlm, ®%tai»«a toy G#i»l «ii0 of tb# a.*4»typ©-
0uXjm ]0.#s-sli»g*s p2^®pamt'l«a sli^©a. Tbotli .typ®® ©f aeti&a. 
poiat#d ou% fhat %la# ©f fctai® dextriii 
t0wai  ^ 1.,4-pls.osplio.i^lAs® prows ttoat th,m mnrnjmm attaelcs. tli# 
a-Qii'oaldaliyfil-©. ©nd of th# QhrniMm. la tMs it is similar 
to 
It im,a ^@a tl»t i» all tia# @jEp@ria©ats d@#e3?ib@d 
«sly fe#«a iaval'rinl#. Iav#otig«fcioas fej 
^Saitto,.,^  «€ isrewji (-@0) prw«d- %bmt p©lys&e-elma?ia©« 
esuan^-fc. to® s^fcli®si:s-@d by p-otmt© phos-pbo-r^las# fro® 
glu©opymao®e«*i»pliosplmt»p, tbera^y mu^gmmtln .^ t&mt jS-lin&ag©® 
«!?# aot smbjae.t to tb« atta©!: of 
telle S® ctosenrmtioas. iiit®ppi'®-tati.oas aiKi 
^oB#lms:lons 'to#' d®riv«l-. It womM I^iea.!, to as.s\am® 
that m. Xf4^ph.f^mph.orflMMm. womM 'al## s3iatla®sis# l,i,4-»l30»as« 
Witfe tlii« fhmmrs'-j,: tlx® findings of .aams (XSpM) aud of 
]atwo^ta.,., Hestth., and (©8) i»#ga.i^iBg tla# pQl^rsa-isetoiarid® _ 
s^tM©®ls©d fey til® 1.^ 4-potato pboaphoi«yXas.© ar© eoasietent.#. 
f©r tfe.® sta.f#l3. #ymtb,##ls«d Sa-we-ww,, it 
was iioiat#d Qu% Bat#s# F3e«a»fa#. -amd B*mdl# .(64) that 
aatiii*a..i potat® atar@li ©ontaia® tootJi tto® aMyles® aad 
awyl@p©«tiii fi»»eti«j»e# I» spit# of tla® diff«»»«..# of 
#3£fc#a?o»3l ©oaaditi-oiiss ,1m yiv# amd in yit:go  ^ Ife is scai*e.@-ly 
p^oto&fel# ijlmt tto# *omM. sjmtk^ala#, l^S-'bo«ids ta 
viyo«. Ife# obTt©-as -eomelasio-n iS;# tli#a.^  th&-t th.® 1,,.6-plios-
pJa.©3rylas© %3 tost- dteiriiig tto.® p3?^©c#ss ©f @:H;fe3Pa.'©tio»» 
FKurtJli®.:r -aaal^si.® &£ titB b©t*##3tt tla@- l3®Jmvi©i* 
of Wkm mnmjmm^ sysfc«m te yivo m,w& to iritr@ was offered l>y 
Bat«s  ^a3L.. CS4)* AeeeFdlug to feJi@i:i«- st-a€l«s» a® w#l.l &m. 
tb.os@ of Hiisaid McCready CS9.I#- »:yatl:i®teie sppearad 
to l3® st»igfefe^ebiiia* AlX pi?©dm©#d 
in yjy# tew© !>##» fcs-'ojaa. %.#• #oafeaia ame&'l©s# thmm 
amylopeetia CS4)* ffa# poasltollity •&!»•% ©x.t.©pml ecHadltlcjM 
cmumm tUm la tb© bimasliiiig .el* s-t«j*©fe 
la wltTn '&w& 1». vly# #&»• •llml.aa-fced fop tmo 
rmmaem't (1) ,^#©ditl.ast«- la wusy wmtzm aad la 
©Mimry amis® mna^t t># gr®at.,lj dlfJf®r®at., altteo-ogM stmrch 
f^#0 ®jr til# ®tmlglit*©hmla .#.iMpoa#atp 1# prcKliieed 
la mxy i»al-a# as. a .g#»#tle ela.ai»m©t«:ipis%l® | (1} It 1© imllkely 
tto«% withia til® siott# mtm.T '^h grmmx%e mm&m aols-eiilM sliOttM 
rem&tn mkhw&nmhm&. iito#i»#a» ©m«rs &Tm wmrj B3r«a-eli®d.,. If 
#xb#^ml #Q»dltl®ms €«fe«-Bnla# tto# 4«g3?#:@ ©f, bmiieiiiBg* 
to liiv©atlgati®a ©f Wm. p0ly@ae-&l»ria.« a-ymtfa@slg^«A fey-
waxy mis# pla©s^#i^la;s« %y %li.@ fof'egeliig 
sfettfii.®®. Saweams# -©f .swall activity #f t.Jil@ ^oa-
pkoafyla.s#i .^ it wa..® impoaalfel,# to is©lat# m snaitfiel«at 
qimatlty ®f th#-'polysa#elmr-M@-fai? f3pa«tl©mttm.» 
a f'^ eeatly m©fe©d f#i» tJi© ©stloatloa of aaylos® 
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-ami feofeh «p.allta timely and ^mantita-
«a3 "by t¥©,acbj- and .Riisa^l© (64).# 
metfeod ms s-rngg^sfc^d' ly tii# .dlff#i»©a©« iii feh# lodlis® col©^ 
giv«a by "tell® two- . .It. »ss '% timm^ linr#sti-
g&fc^i's felmti .tto®-. amyli&gi-# ^omi^oaenlj fe©iis4 lodla® $.m tfe.@ form 
•&£. & ©omplejs:# wiimrmmm th.®-wi.j.I®p®.©tiii feoimd lltfcl® 
©f» aon.#* t>y m pofc©ii^lom©i6y;i€s tltX'atioii of m 
glWB s-t»-r©li mtth. til# tjp®- -of .st3me%iii^ pr©s«at 
-0ouM to® a#t©wiltt@d tlarawgli a m%m&w et tfm, todiia# a.etlTity 
dwlBg tlt2rsti©»» Wkl3.« tto#. ©©»pl..©x. -mm fe@lBg ' foie®®d wit-la 
l©d.ia© (In felae. trmG%lm.)p tla© i'Odln® aetl^ity i*®--
aaiai  ^ pm<jtlisally s-Qasfcaafci .,lioww©i?.-|,- «li.iwa.%b«- emplax 
3fo»atl©ii mm& ••©.^p.lefcftd# Wimw^ 'wmm & contiumi rls# la fefe® 
_j 
lodla® aefelTity* 
flM» pot©ii.fci-oia®fci*i© l.odim# tifc3?mtl-©» m possllbl® 
%& m stmdy ©f b-^XX mmmmtm ©f -s:ymliii©tl© p-oly* 
mmxh mm »©-^». mwmXtmhXm $m th.m maLprnvlmmntm -with 
wmxy rnmXmm phrnrnplao-rjXmB^-m I%r%b«3? iat#F«®-fe m» adAed to tla® 
pro"bl#a ^ fmet '©t&refe. Gu^wprtn^ In mxy tmtz® 
i» pmi*».l.y MMyl&pmmtlm aad ta^ses mp a aagllgibl© 
of ii3d.iii®». I» vi#w ©-f tti« faiBst- t&at 
lave-stigati^iM^ ©f syntlaetle-pQly«ae-e:lia,]fid#8 prodticed toy tin# 
aGtJi€® of plamt pfa©sp1iorylases lmw.sh.a«m only t© 
b® p.r©-s@iifc# a pla.nt pto<sspli©.ryl«s'@ mjstmm wlilcli w@aM .s.jmtla®-
«.!.»#- «aylo:|seotia tn -yiti*# w&uX^ b« 
**7 9"'** 
l^p@yla!«3.%a 3. 
file pot©ntiometrie lodln© tltjcatton «ts d:0ir®lop#d by 
Bates, FTencsto,. and. Ruadl# (645 consisted of d5-sp®i'slng th® 
stareli tm. 1 SOU, th#n ®aldng tha solution 0*05 1 with 
fespeet to SI C#ittb,©r by Mutyalismtloa with ^drlodlo acid 
Of tyg tt©Titralimtl©a with hydyo.eiilojpi© seid «jj€ additloB ©f 
0*-5 H EI).» an,4 titrating potes3.tloia©ti*ioallj  ^th about 
0«001 1 I.g #ol«tiom» Tb# data w@r@ tti#ii plotted aad th® 
©\ii?v#.-.a»iily2#d. m&m.pm*%mon. with, tli#. ietiw®® obtal»@ia tow 
.r®p.3?©®eiit«tiw star©li#s asd stareli fj^©1sion#.. 
Bat#s aRd #>QN-work®F8 foiand tbat tli# ai^los©, ®.i* 
atmlglit'-'CJimitt,. f^a:etioii of stajpeh. ga-r© an almost flat 
^ufv# A® long aa lodln© wmm b©lag ftalc@m up to foi  ^am 
iod,la@'»-eospl©x« After tills complex fomatl.oii was eompl©t«d, 
tli@ pot.©a%ial b®g-a» to rls«-« f^© aa^lopeetta,- oi? braa©lit@<l-
€5hftln fra©ti©ii.|( &n tia®. Qth.m  ^ ha»i,,. a eoatimml ris® 
ia l^la©' «.etlvltj wtmn l€»3.i».a was ad<t®d# Oons©qm@atly, tii@ 
©wv© for amjlopd,®ta.ia baA n© flat por-tion*. as tli© potential 
Iner-eas^d with tb© addittoa '^ t todlmm* Analys#®. 
of a lafg# ims&s&T of amylop@-ctin 
materialsmad wMol© stSFclies ^©ntalnlng botM fpaetions wmrm 
omwrlm^ ©ut hj tfe#s@ investIgatoFa* 
]*Tfm tlatlr ©©iferal g©n®ml ©bser^afeic&ns w®!*® 
sade by ^t#s It "®ss fmm& tlMt t%m l:»¥#l^®f tfe© 
%li# 1#¥®1 ©f tb® ms li»llc«.t@<i by t3a® pot#ntlal3p 
Is, m tmrnttQU ©f tia© i"«3dla« aetl-rlty. 
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poptelon ©f feli« e-omM fe# used a* mn 
Indication tJi® Isisgfeb of tim st '^aiglit ©Imim... tii® 
tia# potential,, tli®- afeort#!? is tfa# Glmta-.3Lfs,ngtb.,. ia g#m©i*al« 
Tli# slop® of th&: ©WTT© is also a fflsasa;^© of tli© istng® of 
3. ©baia-le-^tM*  ^ of tlx® ^aiaylos©* mud ©©-wojrka^ps eoa-
leiud-sd timt th.® l©w®r Mi© potisatiomefe^ie of fcls.# flat: 
popfe:io».j. tli« loag«i? is tli@ ©Imia of a,.iigrl©s@,. Soweir©?, a 
.giwn ia potential ludi©at#» a smalleF diff©r®ne« 
in chain-Xesjgtii -&t tfe®. Mgli potentials tlma at fcb® l©-w@r 
potentials. 
It was diseo*®##d by Bat^is ,_@t &3.« tti&t tlier© is a di2?®tot 
pr^po^^tiomlity h®tw®ma. tla®. aaiouat ©f a gi¥#a toylos# pi»©s#Qt 
And feia® lejoigth of tiae stimigiit^liae portion of tli« c.u.rv#» 
'TberefoF#, tlies® invftstigaters w#!*# abl# to W0.rk omt qpanti-. 
tatiT® ?#latioa» ^ieli mM,e it possible fof tljam^to estlsett# 
th.® aatonat of #aiQ.h. fipmefcioa present ia tlae diff©3?#mt/starel3j@s# 
^toi« «^©^im®i3.ts witli tim icriLia#- titrafei©!!, as mrri@d 
omt in tlai.# labomt©iPf# war# a®e#ss&pily of a. prelimimai  ^
aatmi*# b#eams# tbe m&thod had not "b©©!! tb-oroi^kly staadaf^^*' 
i^€A* liit®2»pr®tatioa ms to feto.# limitations in tim 
pr@s@iit toowledg# of t^la© appii.®-ati0as of • tfeis tltsratioa t© 
•standi aj^ljsi®# 
of olm %-m iiim p^mmmcm, #f ©hoi .as 
@f vai^lag l®Bgtlig. Til# ^ dlfttFsitf Qf tli#s# «l»iii*l#ngtb@ i« 
sbowa by tlie different potential l#t'®ls a.% wMeli t&© ic^dia©-
eomjpl#x is foi»m»d; tlaua tb® a lop#- of th© at2mlglit*liia® 
po-2^ion ©f th.# eurv® is & twmotlmL #f ttatis di"r#i?sitj.« 
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Th» #lg,«stl-on« 3.a'r#»tig@.t®d wem ©f fell® eontainii  ^
gl«©os©-l-5>feosphat®i ®a4 at cats.lytie aaoiaat ©f sta^eli, s^fe tap 
la wm att©ffipfc t© symfeb^sls# a p@ly®a.(e.GJbLiP?i<i@ itei-eli womM 
glv® m elia»et©3?lEtle is«i*v@ toy feto.® l0<il»® tlfc-j»atl&a» 2b® 
@nsyme ©xfemets nm& 1» tia# p2*®»®-ii% «xp@i»im®Qfc.s mmTm prm  ^
pmrmi .tvma. wm:y i».ls«: ©oll®«fe#d ateont ^«.a©a%h. mttmT 
po-llla«.tl#a* Extm©tt®a- o-f garomd eom was .earriad out 
f©r 24 faOMFS la *&« x»@fipig@,rat-oi* wltli twlis<ai fell® weight of 
For tim ftwmt #ig#st (Blgest A| m e0iae®iifc.Fat#d 
p3?@pmratiQ» «a.s »d© fey »«®p«ail»g. £a O*! M ©Itimt® tniff®!*-
th# p^©lpifcat.® f^pres-eafelBg m® fimefcloa 1»tw®#a 0«32 and 
•0»3® sulfali© saturatl©!! &£ % mxy .mia# ©3E:t.^ et» 
fli# prse'lpltat® tw&m al-*.'©f te# ©yigteal was 
eo-utminsd In 10 ml. ©I* Mtb tfeis •«ii®ym© preparation 
tti# ;f©ll©'wlng iiig««t was «d© ap.s 
- S Ml# :#a2fm# ••suspension 
0*2 ai» star els, 
1 -mX* 0-«l M glucos®^l-pliosplaat«t 
19.4 ml* 0:».l * <iftraite trnftrnT  ^ pH #»0 
Big«»tloa m@ ©arrltui ©at for ©jsitetly SO mlnmt®s Ija 
a 38® lneMlJ»t®r# It t&# ©f tMa tl»e mm&jmm wa 
•stoppM toy t&« addltl0B. ol* 10 MI-.» <&£ 0.*.S H SOH» fli# 
aolTitlom was tlwia aa^ii 0».0S 1 'wltli 3?®sp©et to <lilts.t#<l 
wltli wat#r' to' 100- al», tltr«it#4 pot<totlom©trl©«lly wltl  ^
IgAIB®*, 
Por th@ tltr«tlc«i. a mi«r0-l}mretfc@.j,. gradmtad la 0-..0S»ml» 
dl-rlaloMuB., mmm- m®d» l%i# 0..000t' S Ig im O.OS S CE solmtloa 
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m« a'd€©€ at feto.© rat# of 4 drops {QmUB rnlm) at a tlwi aisd. 
poteatiml r®a.dimg.s tak#a 1 mltmtm, mUm. •qmillbrl'om 
was i»®aob©4» ^laas., y®adi»gs wmipm mmAm at l-alamfe# iat®i*vals 
tt»©tt,glao-a% tb.© tlt '^atlGO# 
fii© addition #f' -a am^^Mt of solufel® stareh 
(to %im Indm^tloa plaas#) at tl» begtB»i»g. ef tb© 
digestion ««d®: TimeiiM^ ©f m blaak oa t&is #titi*©b 
n&QmmmmTjm to la©y#as® tb@ ae.©iirtt©y ©f tii# d#t#i®laati©i3i,p.. 
Qm2 mXrn of st».r©b was a#asii3^®a a.s foar di^ps f^dem a plp#t  ^-:, 
tli#i*#for@.^  tM® Maak mmA %&#• dig©#t m.Qh. ©oiife«la#d this 
am<mnt of stiff ©h... yig* S .tod to.'fe2« IS sb©w tli@ r-@milt® ©f 
tlx© todiii« titi .^tlon of' I>ig©®t A* 
Em»i.s.&tioii ®f fig». .S|»' wlal©h allow® .#wrv#.s for til® 
felmfik aad .f#i* tli® dig#st.,. raftkes #vld#iit tli# fs«t ttoat tM© 
.soltiisi# star^sh ms#d a,s m csatmlyst ^oQntaiijiid a© ap^-©@iafei® 
aajlos® fi^aetioa  ^-as tte.® ©-0..^ ^® i.« lik# tbat of aaylopectia. 
Attmr dlg«stioB '^ l]io»©«r# tb® sJmp#- .of t.h© mwtv® otoaisg®d 
eoiasid#yab3.y .and i«.s©mbl.®d tl»t of a stareli eontalaing a 
samll .«oiMit of afflylo.®© mot® lik®ly.|^  a wbwj snmll 
•amoTHit of staa?@b o-oatalmiug ail a^los® of shtoi^t- elmin-
l®^tJi., as siag.g®st®d % tfe# .lii  ^ pot#atia.l. of tM@ .stmight-
li»® portioa# Am ii^llo&tioia of th.# rang© of oliala-l©iagtli is 
fotawl is. ttoe s.l©p«- -of fbm .atimlglifc—li»# portioa of th# ©.uirr®. 
iat.®s ®t rnXm dlsooveried that .a 8traiglat->*Xla® . poi?tl.oii on ,@uoli 
a ©urv# w&m am liid.i»tioa of pres#ii©® of ai^los#* It is 
not mlikaly timt' .smofe a. polys.a©Gbi«»id@ ms fe#ing syiitto#sls®d 
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plaosphorylas# eomM met ©sdalblt- staFCfe mjnth.®mi.m fe©«atis® 
l,.,4-li»kii-ge afeillfey i-s »®##ssai?y f#i» th# fomafel^a ot 
amylosf® or- amjlop^etia# 
.iteot.h«F #xp©,pim-©mt *as mei&& wlt.li a slightly dt.ff®p©at 
©asym® 'Ill© pj?#©ipl.tafe® i^pi?®s@atli3  ^ thm 
b®tw#ea Q^BS a^i. 0-».35 smlXat® smttumtloa 
was rdao-rM tt'&m 2Q'Q al» 'Ot mm mqa@oii®. (»!©© ms-ed 
ia Blg©st AI amd sasp#i^«d. • la 10 «1» ©f 'fhe dlg®s% 
B)., 'liii'eia m« rua f©j  ^ :30 ••afc. 38® 1» »• wat#.*» 
'bafeto.., ©omtaiii:#€ -5 al# of «ttsyi» 0'»E ml*' ot 
solmtol© 1 ml». ©jr 0»1 M Hg gla©#@®-:l-plt®#^afeeif -and 
©•1 M ImStm't# & total ^©laa# i3f tS m1» fli# #tai»eli 
um&a was fell® s»® a« ttmt for tti© ssm# 
blaak cottM to-© .applied, ^atel®- IS jflg#,'.g sli.0w tli@ 
TmmultB ©-£' til® !©€!»&- ttti'atioa of tbls dlg#st-  ^
••aai»"r# 0ig#.st B# » fig... § is a.liio®t 
i€®ntieal to fcl»t -of 151g#st .A*. .for th# ,l#v©l of tto.# 
p^teatla.!, laftieatiiig tl»t %.li« eMalia-leE^tlis we» probafely 
®.l3.orl;@r la' Mg^nt B- tlmn, la .Mg:«st A« 3aR.%& obtaiaad ibty 
i»k:i»g «.«ti'rlty t#..s-fcs oa tlie ©agym® preparatina «©#.<! im 
Big©at B tlimt OmWO ag.# mt W . ms l.lfe#i»mt@4 fr<®a 
glti.©©s.®-'l»jpli0»|3ltat© %• & ml« .of tJa® ©nsym© ln  ^  ^ »i®wfc©s at 
•S8'®. mi» mmmm  ^ ©f «maM .e©Fr©sp©ii  ^ to tli® 
f®iwttl©a ©f l.»OS #f fin.5 *lTOt©s^^*. 
ttmowat ©f polysa#elaaFlit© syatla.©»i-i;®€- wmm eal"--
©mla,t®4 <aa tli® M..©is timt 1 wg* ©f F wn# lltj«»t©4 Im tfe® 
tovmrn-timi ©f 5*24 mg« of p©lysacc3rjarld®» Experiment# Isy 
Han#® (IS) showed tlat the actual yield approached T«3?y" 
elos@ly th® th#03?«tl©»!.. 
tb® oipigtually ©-onfemiasd. 10 -wgrn. #f -thm ®#lwbl® 
<m]^l0p®©tlii) stmafeli* Ttm- ©met Gt pol^satecbaFld© 
.s5mfcte.#si2©<l i» m© 50-»iaat« aig«st.io» mmOA m&t hm ealem-
latM £wm& aft.fcs awilafe-1#-,. tM® fmet is 
4#fliilt#ly a sfe3?aig!ife-ll»# portion ©f th.®  ^ ©mFV@,„ wMeli aaist 
fe«v® du« to sc«ffit© a^l«.®@ iadleat©-® tfc© paresene© 
•©f •l#4-pli©splio^3a.'S«« Wrma. fkm a«t#i^lmtioas 
Qt Sat.®s  ^si.*# U&mm-vmWf. ifc'was fe«jQia ttoa.t 1 lag# of aa^^los-© 
Ijotaaa a'boiat Iw*? iodln# .solution.* Cui'T® B# iiow«v@i*, 
skows only atomit 0».§ mlm of l-<^la®; liowsd fey ay., mlnifflm ©f' 
1,05 ag.. 0f . 0©a«©qtteatlyit Is logical to mnppmm 
tiiat til# ;r#ii»8diii#y of tfe® sjmWkmttm wm& -mMyl^peetlii. 
4 tlili  ^@^«rlm#iit -mm wnm at r#« t®m0«ratu:f%.» Th.m 
#a2fm® prapamtiom eimt«la@€ tht« pi»©c.lplta.t« hmtwmmn 
0*18 G.»39 ftMaaiii® «u.l£at® imtvLm.tton fitrng WO rnXm &t 
&qum&um ©.xfcpstet# Th.m *aa stisp©m<l©d tn 0«1 M 
?©it*»at® l»jCf#s» mad *<1® mp to 2# ml* '^ tb femfjfeip.# fli# 
digest, Cig@®t ©on.tiiiii©d' t3»® «tir« .25 •»!.• ot mtizym.& 
preparation# of '§$• .s#ltil»l«. stm3P©:li.t- 1#0 ml» of • 
0.«1 M Kg. glii©«».«-'l»'pli©®piiat#.,: €W& S»8 mlm of 0.»1 M ©lti»&t® 
touffei*, »Mag a t®tal wl^m© ef  ^ml* 
Fif-^-aillillt.®!* ali^mots m&wm &t tte.® b©.glaniM  ^
of tb« <tts©st,loa taw tests mm f]p®©-F mmiA foi* tli© i.OMli.a® 
titratiom. .Aft«r 10 tooth®a? simpl® wmm t&te#a fmt 
tltrati-o® with lodia©.» At th® ©f 24 m 
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• '-a@-
«5©Mld toa raad# th® Imsi# ot tUm elmng® in poteafc-iometrlc 
l®v®3. ot 0m3?v@s £it<m timt of thm ©riglBjal stai*eh 
eatalirsfc* H©w®v@i*,. Ifc wsLst to® t>oi»ne in miai.. ttoa-fc 
oX Big©ats A aM B i .^pr#s«at fc:h® tifcsmtioB of S6 ml.#,, 
or thm 4ig@»tS|. tim <iuupt#s or I>i.g«et 0 r@pr«M-
mmnt tli« tit-f®tioa oJf aM.<|iMsfcs. 0-f a S0.-®1# dig@st» A 
twttimr 0'©naiia,@i»atl«i i# fcb© t±m@ mmd v©l©.elty of th.«- di-
ga.s%i0ii as ^ tUm In 
o Digests - A .aial B wer® rmi f-©r SO Biiii«t#s at M and .Dig#st 
G was amn at 2?©om t@mp#3?atw@ .fos? s©¥®3?al h.oui's#-
1?he. low poteiatiiil ©f tli® 24-^liOur otarv© foi* Digest 
e ladi eates long eliiila»l®.ogtlii» fli» st#ep a lope ©hows a wid® 
i^ag« of elmi.ii»l#nsttog«: iskbuut 0«5 ml« of th© iodia© aolm-
tion waa •:r«-q,uir#d foF th.© •e©mpl®x foi?mti©a« Gims@.q.ia«Qtl '^, 
if Qm39 mQrn ©f mjn%h.mt±& poly®a@cl».rid.® was f®rm®d in th© 
aliqaot ai^owfe 0»6# ml#, of tto.© iodine solntioa would 
Ij0 p@.quia?®d f©jr e.oapl#x; fox-aatitoa im ease the ©atiap® mmmmt 
wmrm &mylos®..» This otosermtion s##a® to Indieat® that tlx© 
greater part of fe1a@ pol5rs&.eel3a.:pid# was of fcii© sti»ai^t--eJia.iii* 
op amjlos©,, typ»^* 
It 1ms been .fotaisd fej Bioa@s {14j,.l§) stRd "by Co-fi aad oo- • 
worker® tig) t3i.at pias'ifioatloa of am. ©xtimet -ean I5® • 
^8^i©li a eoaelttsioa is aot iaeomsi.stent witM tli© 
liit©i*p2*@tatio3a giv®ja f«3r •Dig®.st B is v1@t» of tli# faet that 
thm velo-eitj of tto® p©a©ti#m af 38C> would ^ea^iit egi,ulllbrl«. 
to 'to# 3pmeli«d la «• r^latiwly mhmt tisa^i .Bi@©®t C pi*obsi1>ly 
Imd not attaia®d •©qta.illbjpltia# As will poiat®d out -witto. 
i*®gAid to Digest D, it i.s possi'lbl# tlaat , amy lop® ©tin is 
foim®d f^oa itejlo®® as a. ®d®lay©d i»®aetloa*« la tliis ®ir®nt 
.it i.® eoae®iira'tol© t^amt Pig^st B Imd pa?ogl^®s.s.®d to tli© form®-
tio» of a®yloi^®t.ia, whep®®@ Dig®s.t 0 Imd not ims®^®d_. tb.® 
.®tag®« 
m m 
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and ml* of M oltrat® laalciBg m total of 30 ®1« 
Digestion was at room t©aipomtur©* Aliquota. »i»© removed 
as follows: **0" tlm© (aetimlly 1%© minutes after start ©f 
digestion)—5 ml». for fre©-F, 5 ml* for iodln@ titrationf 
12 hours-—samo as for **0* tisai 24 bours—*4 aiU for d@tei%.iiia-» 
tion of fre#-P and of free- + ©ster-P, awl 5 ml., for iodiii# 
titrmtioa* Data for tlie iodin© titration of Digest D ar® 
presented in tal)!# 18». 
7 was constructed from tli© data of table 18. 
cur'^ e for tli© stareh oatalyst added to tli© digest was in*-
eluded for TBt&TenQ&g as xms also a 0*05 K KI titration ernrr®. 
Prom the pixosplioruB analyses it was eftlcalated that 14».5 lag* 
of polysaccbarld.© was forroed la tMs digestion, for tli« S-ml.# 
aliqi-iots tJia followixjg amoiiiits of polysaccbarld© were sym— 
tli©8lg©d d.*uring, %lm time inter-rals Indicateds 
1*5 mln.» • 12 lirs».l#34 isg» 
IE hrm* •» 24 •©•fg ms.m 
l.«5 ala.» 24 tor©«.• •• • • ms* 
0 - L»5 min*.••.0.32 ing»(-cal^d#) 
0 » IM iig«CeaI©4«) 
O • 24 tirs# •,8«58 Big» (ealcd* ) 
.Prom these curves it can safely be eoncluded. tlmt BOM® 
amjlose was pres.ent. in the l.»5-miamt# and th,® lS.»iiowr 
aliquots Cc«^"«'ee 1 and S} as sliowa. by th© straight-lla© 
porfcion,s of tlies® curves. Curve 3  ^ represent lag 24«*lioiar 
digsstioo, is very differsnt in type from Gtiri?«.a 1 and 2 iimtl 
resembles elosely aa aisylopeotiii curv©« Caleulatioas and 
cosiparisons. wltli B.ates-* amiyses iadieated tliat tJa# proporfeiQa 
IMim® of Big 
r.irl.,. ' i 
Ml. 0.0009 H 12 l-lnltiai:' l.S bIb. s ' is-Ep. V S4-l».! 0.06'«"H: 
0 0.EO46 O.ltSfi O.lSSl 0.3L@gS 0.2'^ 4 0,^  0«1972 ©•.Bt 0.2107 Q^imw 0,104» 
W w •WWOf • 
ii3n*i^n 
0«^fe8 0«ll?3 o«i,tss 0»1.®T0 
%!• 
©*60 0».^ §2 0-»^2 0..gEE4- 0.2016 0.101® ©•80 0.20S9 
ilm 
O.tESt Qm.m52 o*mm. 
©•2121 0.24SS 
%^m ©•EgtO. ©••gost. 0,*SiO4 0»gl4t X:*^0 O.tlTl 
' ©•Slli e.tMS 
Xrnm 
*i Iir-fa Til -MteaMk 0.2X01 Q-# 0:* :21SI 
1»80 0.B210 1»92 o»g®§i o»t.isg 9 .Wf - INr 4IW'wr 
MmQQ 0.2225 0.2527 2*1B 0* -^¥8 ©•garo o.tms 
2 m-W 0»2238 
g^-iO •• ©.•tas^f 0.222.9 0.22S2 2mBQ 0.2:S6S 0*<S4'. 0.B40I. o.itos 0:.2:S46 
t«80- 0.227S 
s.ta 0.2410 . ©..ggis 0..,2S@1 
s.oo- 0.2287 0.2S0# 0.2419 0.2228 0.227S 0.2428 0.2240 0.2286 
0.2435 0.2297 
ot ai^l©s© Qmrwmm pr^gr#-®-
siwly l#@a ifc.s til# 41g@s%i©a Ffis® th® 4®%®. It 1® 
difficult t© airoid tfe® #o-n©3.iasi€Ha tlaat oa tl3a@  ^ ijftsi# ot th.# 
0.23- 7 '  (3) 
X 
^0.22 
® ' / .  S'AI/h. 
•  - /2 - / / / -
^-2-^ - ///: 
Q - So/o6/^ 5 f arch Can fro/ 
-"0 05 A/, /r/ 
o./p 
1,92 Z.40 Z.&S 3.36 0.46 0.96 /.44 3.84 0 
/W/ 0. 0009 N. /odine 
F/g.7. Iod//ie T/ frotjo/i ot D/gesf 0 
-94-. 
total polysaeeb&ifM# tb.» p-i»op€»i*tioa arag-lo* 
p®©tia iii©r#as^@€ dm*lms di,g©stloa« Fr@vlOT» digests (4,^  
B., aai. 0 lm*@ all liidie«t©€ tim o'f- s^a# aatjlos#, 
How®-ir©P;# • tm Slg«st ©. fete# obvloas eJmag® 1» "bb® of 
th© st.«:peli iM-lag .syiitli®sis#d ma ®s|s#©lallj a®tie®abl© din*!  ^
ttoi® Et-boiir period.- liyp©l;b:@sl«# tbafc had 
0ecmri'#d .aJft#r thm of ste?al#bt-@-lialm ^ylos® 
dmri'Eg th# syath#sls of an. aiMl%:l©iaal O.TS 'mg, -of star^M 
(p«i*- S «!»).», ©r after tw©-tMrds of tb« •ayathesis Imd l>®®n 
c<KBpl©^t©d,, wotiild .a©t  ^©omal®t#at witli th»- fiialiags of 
|66)» *1© aJaoW'iNa ^at only 8 to 9 glii#os© imlts 
separated tto® .^3?aafili-pofat"» of aa^l©p«i--et.la« Howaver, ttoi® 
S4-te'.* ©tisva shews ai^aif iffl^l©pa®%liE W®tpj aho*% dbaia 
aa^Ms® -(0f SO glm©©s# -imlts of l®as) teammsa ©f tba lilgfe 
l©Tr@l ©f tli« potantlal* &i tlia toaila #f tba ealaiilatioiis of 
sta-i*©t3i fomati#» aad  ^ tli# aiiowat &t i-^taa takaa mp by e-faa-
prn-mhlm aaMstaiits «f typleal mmylmmmm (mm aUmm l>y Bat#s ®t_ all') 
If a.ray.a^l©#a w&m py#-s@n% at all, it ©oastitmtad a 
sMtll prop0i»ti©a ©f tSt© t©t»l ^a«>imt ©f tli# atareli ayntiaJe-
alsad* i'«aala6l#r, was a®aiB»©d t© fe® asg-lepaetla 
la mtty?#,. 
iafce3*pr©tatloa la •#oiie®i'^ fela.. Sin©# it bas 
lb»#ia. foimd tlmt tb# flat portion of aayl©a® eia?v©# my 
j»«pr@0©mt «itt».r til# p3p-#s®ra,©« of ralatl-raly few 
«tFaiglit-©l».ia »ol©#ml«# qt tM© pr'aaaaea -of aaiity -ralativaly 
^Sa® •!»§#. "W. 
stralgbfe-eim la mol®<5ul®s#: it la mit±w&Xj possil^a  ^
tbat fflanj- of tliss© i3ii'b:raa©l3i®d portioas' wmmm tellt mp 
th® la to.'Cmi's ®f Bjmtimmtm (hj l#,4-pkosisb-0rylasik) and-
tlmt -stariKg thm sate##q»«iit tlm# %im- l^i-pbiospiioi^Jas# e&  ^
iat© aetian and foymiog mayl©-
l^etlia. 
It l^s mixowm 'hj Bat©»'mat ©@-»»©rk®rg that ^hm 
«xlst»ne# of stai^eli -©©ffipmamts mitti &t 
iat®.3ra©diat@ to@tw@®a tM&m® of a.^ l©a@ and ai]i^lo.p#«tlia. Is 
^@ry ©n tk# tetls ©f tli® Almefmtlmuttj in 
fhm atoilitj ©f all tM® .possl'bl# .a0l#eml»r sp#el®® of sta3Pela 
fe.o r#«©t witSi S'b® is- &^loi>@etin iia.-
etaara©t®r  ^ as lm.m hmma. ia©t#d.|^ - wteL#:r««» tto.® sm& tii® 
12-Jte« ewr©® lav©- amylos# ©,bamet®flstiea. &m expMmtlcto 
alt@,niatlv# to tfeat of "a@l«.y©4 mlglit "torn tlmt 
tfa® remetim ©f tla# dt-g#.st w-mtrnwrn-^  ^ mwA tliat glti©os-#»l-
pfeospfamt© wa® fe©S.»g f#i^4,j» wltJa. tti# possibility tlmt <miy 
th#"'<^-iglna,l s-®lwbl@ ®tarch wm.s left %& glv® its <sT±^im&l 
©mw©« iajalikirll«#«,s of s^oh a proposal is ®vid®3at in 
ifimm of ^n©s* findings itlS,,;44) ^th i^ga^i., t© th# ©qmlllbrlisM. 
mtio ©f thm ph.oMpU&rj'lMmm r-®m©tlo3a. Jt m pR ©f 6,0  ^ at 
©lg«st D• «s Twot:, 3»»tlo ®f fi»«®-F.t# titmrn-' • est«r-P 
•at #%mllibi*iOTi Is aliamt ^mBBm Thim iratlo w&m aot attalasd 
at tfe.© ®iad -ef tli© digestiem# fksj-sfor#,* a of tb.® 
F«a©tl©a api^x^s.jont of -tb# <im©stio,a. 
It bms mlrmmdj bmmn aofc@d that 1a irive. mxy :mi2# 
-•96-
pli?9spb0i^3 .^s# MMSt ©omtsaia b®t.ii.tli® 1,4- and tfe© l.,-S-eompoii-
ernMm ®fe»@wa%l-©as. (7) ,©a feh® p©ss4.%.illfc|f ttoat 3l,.-6-
I^0sphi©^^l&s@ £s ©ft®» lost i.» tJto p.i^-e®@s ©f ®xfci»a.etiaa Qf 
tii© mmzjmm ha.m %#«Bt a@iifcio.a©d. Ob@ purpos# ©f fclaa 
pr»®.iwt pi?©ll®ia«Fj «xp©^l»«&%s wltfe tti# ^©ls#mti©ffl©t.iPi© 
tlfe3r.stl«m mmbh.0& mmm ta wl»tli#r tootto e^erai-
poWkmntB of tb® mnmjmm sj-mtem wmwrn- pr-mmut ia tto® mmsj iwils# 
iixfc3m©t#»  ^
JPreffli. til©, #v$.d#n®® pp©g©nt-«€ in tla« ex:p«rim«Bts d«sei?il3®  ^
.Slid trim, tfe# gitBje-jpal ©bseirration« ©J* iMaatsFmis Imrestlgators 
la tUm fl©M of sfcarefe ©h®iilsti?y,, tfe# ex-plaaafcioa ©fjf©i»®ja 
fell® pos»iljllty -ot mm-mm mor© pXamsifel® 
tlma mns- o,fel .^r Jiiaaa# Ae©@^wa®-« ©f tJai# tineofy i»omM 
imply %ikm pr©#©ae# of too%li l.»4- '.iiKBi 1,.6-pto.ospfeofyla.s© . 
fch# 
lBa.»»3.«b .as mm'k em tto# gtaad.ai?dii:mtloa of t'lm mppliea-
tioij &t fell® p«rtj«afei©ai©t;3Pi© ic^lit# titimtion t.© sfeai*©  ^ an«ly8@s 
is sMll tn pi«og3p©«:s, iiit©i*p3r«tatl0a of tJi© data p^»®s®nt©d 
im turn pr®o#<iiiig page® is fcO' 'r-evisioa* How«T@r, It 
is ap|>ar©afc t3aa.t; fhm m tU&A imm •im%iM.tm€L posslfeiliti©® as 
a tool tm pliosplioi?yla».© .study*. 
Bates a.iadl #-o-iiorkers C#4> eoasid«:r tfa# proe#di«'« w@lX 
stajt^'^a^i-s^d for th.« am lysis; &t mmjXomm y©% lan-
eai»taia mm to tli» ©met b^iaavior of «^lop#oti« ia tli© 
titj»«tim* invosfeigatioa is nom bei^ e®a»ri@d <m 
»&th©a -Of appro®, els. to tto® woml.<S 
r@qmiF® ffior© po.lysm#etoii?lA® ttoaii *as amilal^l© fcsr stu<iy# 
Tiim jp&TOifcs In tli# pr#s0i3.t ®xp#rii»iats indleat# 
t-lmt tills pofc#fiti©M«ti»ie titrafcloB. vmj ©v@atiaally b# 
STie-e#^s.sfmlly tQT %lm e:©oipl#1» &£ mjnfhmtlQ 
mn& tlma tmw, tb® Idmtlflcatioa oJf 
ph®#pl3,o-i*j.Ms«® mm ©f %lit# asi. 
©f'tMl® ©.ppllemti-on 




^ #f ph&m^QrwB, •d©t#i?si»afei(©i3. adaptjabl© fc© 
tke pk©siiioryl&a« mnmymm mjatmm wmxj imiz.& m.m dm^elopmd 
-s stm€j of thm mmthodm In th&-
^lils iMV^tvmA. tlj# @«3iisfe^iMi©tl.o» &t & pJiofe©-
©ol©i*ia#fc®F.i.. thm •Bmlmmtt&m &f & muttmh'lm filis@r 
e#mbim.t3,€>m., ©f mm m.m& m# • 
mS tit# •&£ phm&pMorus d:®t©:3»iiaat.i©a. 
Bm 'FrellmSjmrj s%mdi@s wer® »de t<» obtaia &» 
©f fell,® f*©!©' ©f pkospliorylAs.# . in thm Amwml&pmmnt mt- tim- mssj 
mstSmm, feo th® trmmd ®f t-Jx# r#a#t4'm 
.sfear©li la«Fgm3ai.©--F'^ ==?-,gi»G©s#-'3L-'pii©«pimt® -Xm thm pTmm&mem 
of pliospliory3&s#,- aai. to f©  ^« l«asls fc«r ftaptli®  ^ ©^iwirl-
parlfleafcl#ii-and €-oa©«at;r'ati-©a of %U@  ^ ©nzjtm-* 
.Ffae«pb'<5rjl«s®- 8tmili®s laT-ol-red %b# nm^mmaltj ©f 
tli# pTOipaimtim  ^ ©f glm®#s«-3l-pli©spla%@ Ctli# €©3ri-es%®i») la 
qm-ufciti#®- suitafeS,# f©r ms« .«s 8iitos%^«t# tm? mmzjmm «.efeioii. 
fii© ©fe#ai©a3.. a^tliefct© Cj»tla#ir tlaas %li« «®feh©d ©f 
pr@pai»atil©s ©f .glti©©s@-l-pliospiiat@ 'm-mm 
adii.ptiat.lons ©f fkim pr^-vXovmly motliod® m.Tm d@®erl'b-ed» 
4m Thm 0i*@«n amd Btxmpf ii©tli©d ©f exiJ^@sslffl  ^ tim 
aetiirity of W&m ©lasy®# In trnmm ©f pfeospl3,©3?^.las# unlti! ws.m 
mnjt t© •Wtels work. 
§» wmlmm e®12.@et®A tWGm tia.# fi@M dmrliag tke 
enfeix*® t.lm# of gr©wtte. f:i»« %B days pol,liii»t£o» to 
ffiiitiarlty was t@ste€ fey pF©eipitati©n ot th.m tTom. 
«xfcra©ts ^-d d.®%«-rmiaatioa of tli®' pliospfeioryi:a s# mnlts 
.aata tli® 194E mowa a ®oaa.sid®^»abl.e 
«0fclirlty ©i* ptoto-s.pli0i«ylas# in fell© -©arli^at ©©m t©st#d {16 
4iiy® Pli©spfeorylas@ precipitate® mmr® 
olbtmia® ,^ fy-om at tfe® Mt©r stag«» ®.f ^©wtM| tli«s« 
pr©©ipitat®s apparsutly ©:ifall)it#-sS, fmirly eonstant 
pmmthlj -de-ei^asiiag) activity up t# watmrity# 
€» ^Ji© t#©lmi^qm#s i*#poi»t®d. ia tli® litemttsr© jPor tli© 
pwifioat.i©» and em.e®mtmtlom ©f tia® w®Te t@sfc®d to 
<S®t«mia# tto® «®ttoi©€ •mUtmh. wotiM fee »-®st a.^ .ptabl« to tJm 
pi*®paratiim of pfao#pJio:ry.laa# eo»e#is.t»t®s f^oa m&±zmm 
fraetioaal pr®€slpitatioa with msaoaiim smlfnt® at eoa-
©®atJ»&tioaa JS8 aa€ &t a»tiimtl©» yl@M©d Warn 
most aetiv® p.3?«©ipitat#«i-* 
^la# pot@ntiom®tri© icMii»e titration method &t 
Bat®s,, Fi'QBOhif aaft, Sujadl  ^ was us#d iii aa att#iBpt to 
©haraoterls# %h.m poiysa-eoharidis symth#ala@€ hj tli# motioa 
of mxy ®a-is@ phosifcoiT-las© oa glmeo»:#-l-pJiospimt«* Resmlts 
ojf til® ®xp«jrim-«its g#@a#d to indioat# that this pro-dhiot ©cm-
taia®€ a^lo-p®otin and, therefor®, that th® wmMj -mals© 
plioaphoj?ylsis« had-both 1^4- and liis.tai.g«. ability* 
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